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ABSTRACT 
The aims of this study were to assess the level of knowledge, attitudes and practices 
(KAP) of food handlers and to assess the level of microbiological hygiene indicators at 
slaughterhouses and markets. Cross-sectional study was conducted during December 
2014 to May 2015 in 16 slaughterhouses and 31 markets in Chiang Mai province, 
Thailand. A total of 32 slaughterhouse workers and 51 pork sellers were assessed KAP 
using questionnaires combining likert scales. Two focus group discussions were 
performed in slaughterhouse workers and in-depth interviews were conducted for 
animal health and public health authority, market and slaughterhouse managers, and 
consumers regarding food hygiene and food safety issues. Knowledge which assessed 
from the questionnaire indicated higher scores in personal hygiene and cross 
contamination and lower scores in foodborne illness. This result is in accordance with 
the result from focus group discussion. There are some contract finding between 
attitudes and practices; for example food handlers agreed that protective equipment can 
reduce cross contamination, but they practically do not wear gloves and mask and still 
work when they got sick. The qualitative data indicated that some good hygiene 
measures are inappropriate in the context of their practical implementation and some of 
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1.1 Background and Rationale 
Food safety is a significant public health concern in the world. Foodborne diseases due 
to microbiological agents, including pathogens and biotoxins, and chemical 
contaminants in food represent serious threats to the health of thousands of millions of 
people (FAO and WHO, 2003). According to WHO, contaminated food contributed to 
1.5 billion cases of diarrhea in children each year, resulting in more than 3 million 
premature deaths (DeWaal, C.S. and Robert, N., 2005). 
In South East Asian Region, foodborne diseases are common in the region. 
Contamination of food and water are major causes of deaths and illnesses due to 
diarrhea. Approximately 1 million children under 5 years old die each year from 
diarrheal diseases. In Thailand, approximately a million cases of acute diarrhea were 
reported each year, with more than 120,000 are related to foodborne poisoning cases. 
Diarrheal diseases are usually occurrence among those living in poor environmental 
sanitation and those with poor personal hygiene. The high rate of disease incidence in 
children under five years of age was also reported in Thailand. Cultural consumption 
behaviors among people in some areas, such as north-east region, people are interested 
to raw or undercook meat consumption, are one of the major causes of diarrheal 
diseases in Thailand (FAO and WHO, 2004). 
The microbiological contaminated food are usually found that originated from 
gastrointestinal tracts of food animals. Pork is considered as one of the main protein 
sources that Thai people consumed with 14 kg per capita (Office of Agricultural 
Economics, 2011). 
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Results obtained from previous studies in several parts of Thailand demonstrated the 
presence of pathogens in pig production chain such as Salmonella spp (Padungtod and 
Kaneene, 2006;Vaeteewootacharn et al., 2005) and Streptococcus suis that can cause 
meningitis (Suankratay et al., 2004) and cause endocarditis in human (Pachirat et al., 
2012). 
Considering the food chain from farm to fork, foodborne illness is caused by many 
factors. The most common reported contributing factors are insanitary food handling 
procedures and contamination of potentially hazardous foods with pathogens, foods 
from unsafe sources, leaving food at room temperatures for an extended period of time 
and insufficient time and/or temperature during initial cooking or reheating and 
contaminated equipment (Kassa et al., 2010). Strict maintenance of good practices of 
slaughterhouse hygiene in meat production is an important role for the prevention of 
microbial carcass contamination (Zweifel et al., 2005). 
Food handlers participate in the final stage of the prevention of foodborne diseases 
(Abdullah Sani and Siow, 2014). The hands of food handlers can be vectors for the 
spread of foodborne diseases because of poor personal hygiene or cross-contamination 
(Baş et al., 2006a). They must take significant steps to minimize the pathogen 
contamination to the minimum level in food (Medeiros et al., 2004). Food handlers 
should have excellent hygiene practice to ensure cross contamination is reduced, thus 
protecting the consumers from foodborne diseases (Abdul-Mutalib et al., 2012). To 
ensure that food handlers have the awareness, knowledge and practice related to the 
correct way of handling food, training and education are essential parts of their job 
(Martins et al., 2012). 
Numerous studies indicated that training may increase knowledge but does not always 
result in behavior change (Powell et al., 1997). Incentive factors and hindering factors 
should be considered for change practice. In contrast to food hygiene training, meat 
handler training represents one of the most effective strategies to maintain and mitigate 
food safety risks (Jianu and Goleţ, 2014). 
Effective food safety training from organizations as well as adequate resources will 
strengthen food handling and workplace safety practice. KAP (Knowledge, Attitudes 
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and Practices) surveys are a representative studies of a specific population to collect 
information on what is known, believed and acted on in relation to a particular topic 
(WHO, 2008). KAP studies can be conducted by quantify and measure an incident 
through the use of questionnaires and statistical processing of the information collected. 
KAP assessment can generate the level of knowledge and the awareness of personal 
workers in food production. Thus, the KAP information should be transferred to 
educational training programs in order to address the lack of knowledge and increase 
the awareness of personal incentive roles. 
Microbiological hygienic indicators examination such as total bacteria, coliforms, and 
Enterobacteriaceae are one of measurable parameters that can monitor hygienic 
condition along food chains. Enterobacteriaceae and coliform counts allow to verify 
hygiene related problems and contamination of fecal origin during slaughtering process 
or cross-contamination from the equipment. These indicators can refer to poor hygienic 
practice in food production chain (Barros et al., 2007). 
This study focus on assessment of the level of knowledge, attitudes and practices among 
slaughterhouse workers, meat handlers/sellers and other stakeholders in parallel with 
microbiological hygienic indicator examination. Following the principles of an One 
Health approach this study combines results obtained from qualitative and quantitative 
data collection methods in order to improve the hygienic in pig production chain.  
1.2 Objectives 
1) To assess the level of knowledge, attitudes and practices of selected stakeholders 
in slaughterhouses and markets  
2) To assess the level of microbiological finding that indicated the hygiene in 
slaughterhouses and markets  
3) To provide a synthesize of results gained from qualitative and quantitative tools 
and describe potential linkages 





Market, a mean by which the place for facilitating an exchange goods, services, 
contracts or instruments that takes place as a result of buyers and sellers interact, either 
directly or through mediating agents or institutions. People operate the market where the 
forces of demand and supply to determine and communicate the price information 
including distribution. 
There are many types of markets. For example, wet markets, supermarkets and other 
which includes convenience stores. Market especially food market has been played an 
important role in consumer buying decisions that reflect the local culture and traditions 
of people. A common feature of most food markets is the wide array of foodstuffs from 
fruits and vegetables to grains and tubers, and from meats, poultry and fish to eggs and 
dairy products, as well as processed and semi-processed foods. In addition, many 
markets offer live animals, such as chickens and ducks, which are often slaughtered and 
dressed in the market. Food markets also offer an array of street-vended foods, which 
are an important source of ready-to-eat foods that are accessible and affordable for even 
the lowest income members of the community. Therefore, food markets are essential 
settings for maintaining the health and nutritional status of urban populations, especially 
in developing countries. 
Chiang Mai province is the largest city in Northern Thailand, is one part of a traditional 
system in which farmers produced foods mainly for family consumption and exchanged 
the surplus with neighbors. The market, has at least one registered market in each 
district. In each market includes poultry, fish, seafood, beef, pork, cooked food, 
vegetables, fruits and other (clothes, rice, accessory, flowers). Since the implementation 
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of the National Economic and Social Development Plan in 1961, the Thai government 
has promoted an industrial and export-oriented agriculture. All of registered markets are 
a totally of 77 markets in Chiang Mai that certified by Ministry of Public Health.          
It composes of 3 standards. 1) Environmental Health 2) Food security that food 
distribution should be free from 6 chemical contaminants, including antifungal 
compounds, pesticides, beta-lactamese, formalin, bleach and borax 3) Consumer 
protection. 
2.2 Pig slaughterhouse 
Meat is a main protein globally dietary demand. Pork is the most widely eaten meat in 
the world, accounting for about 38% of meat production worldwide. Apart from healthy 
pigs in farm, the right hygiene management in slaughtering process lead to good quality 
of meat. In Thailand, there are 2 kinds of slaughtering system; conventional system and 
modern system. The domestic slaughterhouse that follows the conventional or “old 
system” with no stunning, slaughter on the floor and no chilling system or temperature 
control. The pig slaughter process is still starting with beating at the pig’s head followed 
by stabbing at neck to kill the animal. Scalding technique is used by pouring boiled 
water over the carcass for removal of hair and softening with skin, following by 
dehairing with knife. The carcasses are then cut and eviscerated and split the carcass on 
the floor. In modern system, pigs are stunned by electric. The stunned pig is hoisted by 
the hind leg onto an overhead conveyor railing and then stuck to bleed over a bleeding 
trough. After bleeding, the carcass is moved into the scalding tank, then carcasses 
moved into singeing process or use knife by manually to eliminate remaining hair. After 
singeing, the carcass is cooled down by showering with cold water, then go to 
evisceration process. Offal organs are removed and the carcass is split. The carcass is 
then washed, weighed, and classified before chilling process. Some slaughterhouses 
also do further processing (e.g. cutting, deboning, and further meat processing activities 
including grinding, mixing with additives, pickling, smoking, cooking, and canning) to 
produce processed products. 
In Thailand, three level of pig slaughterhouses were divided based on daily slaughter 
capacity including; small-size slaughterhouse (less than 50 pigs/day), Medium-size 
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slaughterhouse (between 50-100 pigs/day) and large-size slaughterhouse (more than 100 
pigs/day) (Boonyakarn, 2013). 
Pig slaughterhouses can separated into two groups; municipality slaughterhouses and 
private slaughterhouse. Most slaughterhouse holders are the local municipalities. For 
private slaughterhouses, owner or manager should do possess the license from a 
veterinary authority. In Chiang Mai-Lamphun provinces, a totally registered pig 
slaughterhouses are 29 in 11 districts. Most of them are from private sectors (BLSC, 
2014). 
2.3 Food hygiene  
According to the World Health Organization (WHO), "Hygiene refers to conditions and 
practices that help to maintain health and prevent the spread of diseases. The term "food 
hygiene" is used to describe the preservation and preparation of foods in a manner that 
ensures the food is safe for human consumption, and to prevent – as far as possible – the 
contamination of food.  
Personal hygiene of food handlers pertains to the hygiene practices that prevent 
contamination food with mixing chemicals, spreading from people, pets, and pests. 
Personal hygiene is performed by an individual to care for one's bodily health and well-
being, through cleanliness. Motivations for personal hygiene practice include reduction 
of personal illness, healing from personal illness, optimal health, social acceptance and 
prevention of spread of illness to others. Other practices that are generally considered 
proper hygiene include washing hands regularly and especially before handling food, 
washing scalp hair, wearing clean clothing, cutting finger nails. Moreover, it is an 
important factor to be aware of dangers of cross contamination between raw and cooked 
food by separate raw and cooked food. Temperature and length of time should 
appropriate for cooking. Food handlers store food at the proper temperature.  
2.4 Foodborne illnesses 
Foodborne illnesses are prevalent in all parts of the world. It is defined by the World 
Health Organisation (WHO) as disease usually either infectious or toxic in nature 
caused by agents that enter the body through the ingestion of food. WHO estimated that 
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more than 2.2 million people worldwide die each year from foodborne and waterborne 
diseases (Food Standard Agency, 2011). In addition, CDC reported that foodborne 
diseases caused approximately 76 million cases, resulting in 325,000 hospitalizations 
and 5,000 deaths each year in the United States of America alone (Mead et al., 1999). 
Consequently, the economic losses due to foodborne diseases has been estimated $77 
billion annually (Scharff, 2012). 
Foodborne illnesses can be caused by microorganisms such as viruses, bacteria, 
parasites, and prions, and chemical contaminants such as food additives, pesticides. 
Most foodborne cases are associated with acute gastroenteritis defined as diarrhea and 
vomiting (Lucado et al., 2013), but affected individuals can also experience abdominal 
cramps, fever and bloody stool (Daniels et al., 2002). Furthermore, more serious 
complications such as colitis, bloodstream infection, meningitis, joint infection, kidney 
failure, paralysis, miscarriage and other problems can be developed in some healthy 
persons and especially in vulnerable people who are susceptibility than others         
(King et al., 2013; CDC, 2011; Lund and O’Brien, 2011). In fact, approximately half of 
the reported foodborne illnesses occur in children, with the majority of these cases 
among children under 15 years old. Young children are the most susceptible to 
foodborne illnesses due to their lower bodyweight and immature immune systems (Tan 
et al., 2013). 
In Thailand, diarrheal diseases have been a major public health problem for many years. 
Bureau of Epidemiology reported that the consumption of microbial contaminated 
drinking water and food is the major cause of the diseases in Thailand. Contributing risk 
factors of diarrheal diseases are usually found among those living in poor environmental 
sanitation and those with poor personal hygiene. The disease incidence in children 
under five years of age is also reported high. Inappropriate consumption behaviors 
among people in some areas, who always consume raw or undercooked food, are one of 
the major causes of diarrheal diseases in Thailand (FAO and WHO, 2004). 
2.5 Microbiological quality of meat 
Meat is a medium vehicle for multiplication and colonization of microorganisms 
particularly bacteria and contamination are the major concern associated with 
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prevention of foodborne diseases. The high level of contamination is following at any 
stages of the food chain. In slaughtering process, occur mainly during scalding, 
dehairing, singeing, evisceration, chilling, cutting and slicing (Borch et al., 1996; 
Berends et al., 1998; Gill et al., 2000; Kennedy et al., 2014). Major sources of 
contamination during slaughter include animal hide, visceral content, equipment, water 
and utensils (Bolton et al., 2002; Kennedy et al., 2014). In retail establishments, some 
studies have found pork products to be contaminated with pathogens, such as 
Salmonella spp., Campylobacter spp., Escherichia coli, Yersinia spp. and Listeria spp. 
(Berends et al., 1997; Doyle and Schoeni, 1987; Korsak et al., 1998; Pearce et al., 
2006). With exception of Listeria spp., carry into the meat by environmental 
contamination. Consequently, bacterial contamination can result in meat spoilage, 
reduces meat shelf life and can pose a considerable public health hazards (Adetunji and 
Isola, 2011). 
2.6 Hygienic indicator microorganisms 
With regard to raw meat products, the safety can be based on the microbiological 
testing. It shows hygienic condition and sanitary of product during the meat processing 
to the consumers. Methods of microbiological testing involve with the enumeration of 
indicator microorganisms. 
Indicator microorganisms are a basic monitoring tools by using groups of bacteria that 
are indicative for possible to presence of organisms such as pathogens. All of indicator 
is not necessarily pathogens. Despite this, it can be assumed that the levels of pathogens 
are less than the level of indicators and also reduction in the level of indicators will 
produce similar reduction in the level of pathogens. 
Indicator microorganisms that have been used for the sanitary condition include total 
viable counts, Enterobacteriaceae, coliforms, generic E.coli, fecal Streptococci, 
Aeromonas spp. Enterococcus spp., Staphylococcus spp., Salmonella spp. and 
Clostridium perfringens. (Brown et al., 2000; Filimon et al., 2010; Milios et al., 2014). 
In European Community set microbial performance standard, Decision 2073/2005 
Commission Decision (2005) defined criteria for total viable counts and 
Enterobacteriaceae counts at the end of slaughter line and Decision 2001/471/EC 
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(Commission Decision, 2001) check of cleaning and disinfection in slaughterhouses and 
cutting plants. Total viable counts provide an estimation of the total microbial 
population and can monitor the production process, and high level of total viable counts 
that mean the first warning of operating failures. It is also can determine shelf life of 
products. Enterobactertiaceae counts provides a broader indication of food 
contamination especially contamination with fecal origin and high level of 
Enterobacteriaceae count that mean have associated the level of enteric bacteria  
(Barros et al., 2007). 
2.7 Determination of microbial numbers in meat and equipment 
2.7.1 Total aerobic bacteria 
Total aerobic bacteria is used as an indicator of the level of microorganisms in 
a food product. Total aerobic bacteria measure the number of bacteria that 
grow in the presence of oxygen (aerobically) and at medium range 
(mesophilic) temperatures. The media do not contain any selective or 
differential additives. The colonies counted after inoculation and incubation 
of the sample aliquots only represent the organisms that could multiply at 
the given conditions of growth (temperature, incubation period, media, and 
atmosphere). 
2.7.2 Enterobacteriaceae 
The Enterobacteriaceae are a large family of gram-negative, non-spore 
forming rods which are oxidase-negative, facultatively anaerobic bacteria. 
It usually motile and capable of fermenting glucose and a wide range of 
other sugars to various end products. Several members of bacteria in this 
group include Escherichia, Shigella, Salmonella, Yersinia, Klebsiella, 
Enterobacter, Proteus, Providencia, and Serratia (Jarząb et al., 2011). It is 
in worldwide distribution, inhabit the intestinal tract of animals and human 
and contaminate vegetation, soil and water. 
Enterobacteriaceae can be divided into three categories; major pathogens, 
opportunistic pathogens and non-pathogens. The major animal pathogens, 
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E. coli, Salmonella species and Yersinia species can cause both enteric and 
systemic disease. Opportunistic pathogens occasionally cause nosocomial 
infections. They are commensal organisms in the intestinal tract of both 
humans and animals that people get transmitted by the consumption of 
contaminated water and food (Quinn et al., 2001). 
Enterobacteriaceae could be an important parameter to consider in indicators 
of process hygiene criteria. Monitoring and testing of Enterobacteriaceae 
was recommended in the commission of the European Communities on 
microbiological criteria for foodstuffs (EC No 2073/2005). It shows the 
microbiological limit for satisfactory, acceptable and unsatisfactory of  
foodstuff. In case of unsatisfactory results, it should follow these criteria to 
improve in slaughter hygiene (in slaughterhouse) and review of process 
controls, origin of animals and of the biosecurity measures in the farms of 
origin or origin of raw materials. 
2.7.3 Coliform bacteria 
Coliform bacteria are a general term for facultative Gram-negative rods. 
They originate as organisms in soil or vegetation and in the intestinal tract of 
warm-blooded animals (fecal coli) without causing diseases. Escherichia coli are 
normally an organism of the bowels, as are probably some of the Klebsiella, 
whereas the saprobes Enterobacter, Serratia and Citrobacter groups occur 
infrequently in the intestines. 
This group of bacteria has long been an indicator of water contamination 
and possible presence of intestinal parasites and pathogens. Coliform bacteria 
are relatively simple to identify, are present in much largers number than 
more dangerous pathogens, and react to the natural environment and 
treatment processes similarly to pathogens. 
Fecal coliform bacteria are bacteria that ferment lactose to produce acid and 
gas at 44.5 °C up to 48 hours. They include the genera Escherichia, Enterobacter 
and Klebsiella, are non-disease causing organisms which are found in the 
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intestinal tract of all warm-blooded animals. Each discharge of body wastes 
contains large amounts of these organisms. The presence of fecal coliform 
bacteria in a stream or lake indicates the presence of human or animal wastes. 
The number of fecal coliform bacteria present is a good indicator of the 
amount of pollution present in the water. 
Most waterborne disease-causing organisms originate in human or animal 
bodies and are discharged as part of body wastes. Due to the relatively small 
numbers of disease-causing organisms, it is very difficult to isolate and 
identify specific disease-causing bacteria. Since fecal coliform bacteria 
originate in the same location, they are used as an indicator of possible 
disease hazards in a body of water. The presence of very few fecal coliform 
bacteria would indicate that a water source probably contains no 
disease-producing organisms, while the presence of large numbers of fecal 
coliform bacteria would indicate a very high probability that the water 
source could contain disease-producing organisms. For this reason, 
regulatory agencies with responsibility for protection of public health 
have established water quality standards which include maximum levels of 
fecal coliform bacteria. 
2.8 KAP study 
A Knowledge attitude and practice (KAP) survey is a representative study of a specific 
population to collect information on what is known, believed and done in relation to a 
particular topic (WHO, 2008). A KAP survey is a quantitative type method by 
interviewing through the use a structured, standardized questionnaires and statistical 
method for collected information. It serves as an educational diagnosis of the 
community. A KAP survey is widely used to gather information through various types 
of cross-sectional surveys that planning public health programs. The public health 
programs are implemented to improving the health of poor people across the world that 
depends upon adequate understanding of the socio-cultural and economic aspects of the 
context in countries (Launiala, 2009). 
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KAP questions tend to reveal not only characteristic traits in knowledge, attitude and 
behaviors about health related to religious, social, traditional factors, but also the idea 
that each person has of the body or of disease. These factors are often the source of 
misconceptions or misunderstandings that may represent obstacles to the activities that 
we would like to implement and potential barriers to behavior change (Spring, 2014). 
Various KAP surveys related to food safety among food handlers were carried out 
worldwide (Ghimire et al., 2013; Gomes-Neves et al., 2011; Haileselassie et al., 2013; 
Jianu and Goleţ, 2014). KAP study show that food handlers who have never trained in 
food safety related with poor knowledge of foodborne illness. It is a significant positive 
correlation between the level of knowledge, attitudes and practices of meat handlers. 
Food handlers should practice all the skill and ongoing training to get more knowledge 
in hygiene and food safety. It is of particular importance to ensure the safety of food 
provided for consumer. However, many studies indicated that increasing the level of 
knowledge through training does not necessarily lead to changes in the attitude and 
behavior of food handlers (Powell et al., 1997). Apart from knowledge that give to food 
handlers, understanding of groups act in a certain way is necessary. Incentive factors 
and hindering factors should be considered for change practice. Therefore, emphasize in 
training programs on food safety and hygiene must be provided to ensure that awareness 
can be effective in improving and it can motivate their behavior and practices. 
2.9 Focus group discussion 
The focus group discussion (FGD) is a semi-structure data gathering method of getting 
participants’ understanding of and perspectives on certain issues that are based on a key 
theme drawn up by the researcher. This qualitative research technique was originally 
developed to give social scientists and marketing researchers a better understanding of 
the social and cultural data from quantitative consumer survey (Bruseberg and 
McDonagh-Philp, 2002).  
The focus groups usually conduct in a group of 6-10 people, selected for their 
homogeneity and discussions are focused on the topic of interest to the researcher. 
Focus group discussion make most suitable wide and in-depth information about an 
issue that has not yet been explored, and collect data that are not obtainable by 
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quantitative surveys, structured interviews or observational studies. Typically, focus 
group questions start broadly and then narrow to specifics within the area of interest.    
It provides observed data exist in a non-numerical form, such as reports of 
conversations in participant–observer research and ethnographic research (Klein et al., 
2007). In agriculture, focus groups have been used to obtain insights into target 
audience perceptions, needs, problems, beliefs, and reasons for certain practices 
(Escalada and Heong, 2009). 
2.10 In-depth interview 
In-depth interviews are a qualitative research technique that useful for needs 
assessment, program refinement, issue identification, and strategic planning. In-depth 
interviews are most appropriate for situations that need detailed information about their 
opinions and behaviors from relatively individual people.  
In-depth interviewing as a tool for collecting information by use an open-ended, 
discovery-oriented method, which allows the interviewer to deeply explore the 
respondent’s feelings and perspectives on a particular idea, program, or situation. 
Topics will be suitable in case of highly sensitive in nature. Interviewing is typically 
done face-to-face, but can also be done via telephone. However, the interviewer must be 
familiar with the subject, potential questions, and plan to proceed smoothly and 
naturally. This results in rich background information that can shape further questions 
relevant to the topic (Boyce and Neale, 2006)  
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CHAPTER 3 
Materials and Methods 
3.1 Scope of the study 
A cross-sectional study was conducted in 16 slaughterhouses and 31 markets in Chiang 
Mai province from December 2014 to May 2015. The knowledge, attitudes and 
practices (KAP) data regarding the food handlers were collected by using 
questionnaires, focus group discussion and in-depth interview. The microbiological 
hygienic indicators which were isolated from pork and equipment that contact to meat 
(i.e. cutting board, knife) as well as the hand of food handlers were assessed by 
conventional plate count methods. The results of KAP and the microbiological analyses 
were taken into consideration of the hygienic status of slaughterhouses and markets. 
The better understanding of knowledge, attitudes and practices of food handlers leads to 











3.2 Sample size 
3.2.1 Knowledge, attitudes and practices study 
1) At slaughterhouse (SH) 
Table 3.1 Sample size of KAP study at slaughterhouse 
Method Total 
(head)  
 Number per SH No. of  
SH 
Remarks 
Questionnaire 32 2 workers  16 - 





11 - - - 5 slaughterhouse’s 
managers/QC/owners 
- 4 district animal health 
authorities 
- 2 provincial animal health 
authorities 
2) At market 








Questionnaire 62 2 sellers 31 - 





22 - - - 2 market’s managers  
- 2 meat sellers 
- 1 local public health 
authority 
- 1 local food safety and 
food hygiene authority  
- 16 consumers  
16 
3.2.2 Microbiological hygienic indicator examination 
















3.3 Sampling method 
3.3.1 Knowledge, attitudes and practices study 
1) At slaughterhouse 
The study was carried out at slaughterhouses in Chiang Mai-
Lamphun provinces. All slaughterhouses (n=16) were included in this 
study following the list of registered slaughterhouses of Thailand 
Department of livestock Development (BLSC, 2014). 
Type of samples Total No. per SH No. of SH 
Carcass swab 40 5 8 
Water 8 1 8 
cutting board 
swab 
8 1 8 
Knife swab 8 1 8 









Pork 16 1 16 
Cutting board swab 16 1 16 
Knife swab 16 1 16 




The questionnaires, focus group discussion and in-depth interview were 
carried out with different respondents. 
2) At market 
Thirty-one markets were carried out in Chiang Mai province. Chiang 
Mai consisted of 1 city and 24 districts. Firstly, all of registered 
markets in Chiang Mai Municipality was enrolled in this study (n=18 
markets). Secondly, 13 out of 24 districts were selected due to the 
accessibility distance and geography. The main market was selected 
from each district (n = 13 markets). 
3.3.2 Microbiological hygienic indicator examination 
1) At slaughterhouse 
Eight out of 16 slaughterhouses were selected by using simple random 
sampling method. 
2) At market 
Sixteen out of 31 slaughterhouses were selected as the following 
criteria. Firstly, 3 markets were randomly selected from 18 registered 
markets in Chiang Mai municipality. Secondly, the biological samples 
were taken from all of 13 district markets which already selected for 
questionnaires. 
3.4 Sample/data collection 
3.4.1 Data collection  
The knowledge, attitude and practice were assessed according to following  
topics; 
- Foodborne illness 
- Personal hygiene 
- Meat quality 
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- Meat buying/selling practice 
- Time and temperature control 
- Cross contamination  
- Dirty and clean areas in the workspace 
- Working surfaces 
- Instrument washing requirements and products 
1) Questionnaire design 
The questionnaires were developed according to comprehensive food 
safety literature reviews. The questionnaires were divided into four 
distinct parts: demographic characteristics, knowledge, attitudes and 
personal hygiene practices of slaughterhouse workers and sellers. 
Part I was used to collect data on demographic characteristics of the 
respondents, focused on the age, sex, race, education level, work 
experience of the participants, also the position at work and 
professional training. Part II was tested respondents on their 
knowledge of personal hygiene, cross contamination, foodborne 
illness and time-temperature control. Each question consisted of three 
optional answers of “yes”, “no” and “do not know” in order to reduce 
the probability of respondents in selecting the correct answer by 
chance. Part III were designed to assess the attitudes of respondents in 
terms of safe food handling and reduce cross contamination. Part IV 
focused on the respondent’s practice during food handling. Part III 
and IV were rated on a 5-point Likert scale ranging from 1 (strongly 
disagree/never- 1 point) to 5 (strongly agree/always- 5 points) were 
assigned for positive items and vice versa points for items that in 
negative form. 
The questionnaire was accompanied by simple completing 
instructions concerning the purpose of the study and the confidentially 
would be assured. All participants enrolled voluntarily into the study 
and informed consent. 
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2) Focus group discussion 
Following a developed outline in focus group discussions (see 
Appendix A), the discussion focused on KAP in food hygiene and 
food safety of slaughterhouse workers and pork sellers. Focus group 
discussions were organized by including a group of 5-6 
participants and lead by one facilitator and a note taker (assist 
researcher). Additionally, audio recording was used following gained 
permission from all participants. Each discussion lasted about 30 
minutes. 
3) In-depth interviews 
In-depth interviews were performed with these following key 
informants; 5 slaughterhouse managers, 2 market managers, 2 pork 
sellers, 16 consumers, 1 provincial public health officer, 1 local 
public health officer, 2 provincial animal health officers and 4 local 
animal health officers. The interview was operated by face to face 
interview. Interviewer used the outline prepared for each group. 
During interviews, taking notes and/or recording was done by 
interviewer or assistant with duration of about 20 to 30 minutes. 
3.4.2 Swab and pork samples 
1) Carcass sampling 
Carcasses were swabbed by using a non-destructive method (ISO-
17604, 2003) before chilling process. Moistened swab was applied to 
collect samples by using sterile 0.1% peptone water mix with 0.85% 
Sodium chloride diluent. Moistened swabs were rubbed initially 
vertically, then horizontally, then diagonally across the entire meat 
surface delineated by a template (10x10 cm2) in four area; back, 
cheek, hind limb medial and belly as indicated below in accordance 
with the Commission Decision of the European Communities 
(2001/471/EC). Samples were pooled from the different sampling 
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sites in each carcass into 25 ml sterile peptone salt diluent. Carcass 
identification, date and time of sampling for each sample were 
recorded. Swabs were stored in icebox at 4 °C and examined within 
24 hours. 
2) Cutting board and knife swab sampling 
Cutting board and knife were swabbed by following (ISO-18593, 
2004). A 25 cm2 frame (5x5 cm2) was used to swab once on cutting 
boards’ surface or knifes’ surface. Moistened swab was used by 
immersing tip into a tube containing dilution liquid, whilst rotating the 
swab between thumb and forefinger in two directions at right angles to 
each other. Swabs were collected in a bottle containing 10 ml buffered 
peptone with 0.1 % agar saline solution and then stored in icebox at    
4 °C and examined within 24 hours. 
3) Pork sampling 
Pork samples were collected following ISO 17604:2003. One butcher 
shop in each market was selected randomly and 100 g pork was 
collected. Pork was packed in a sterile plastic bag. The sample 
information such as time, date, name of shop and market were 
recorded. Samples were kept separately in icebox and examined 
within 24 hours. 
4) Water sampling  
Water samples were collected from tap water. Firstly, cleaned the tap 
by using alcohol-soaked cotton balls and allowed water flow for         
5 minutes, then poured water directly to sterile bottle, up to 1,000 ml. 
Water samples were stored at 4 °C and sent to laboratory within        




5) Hand sampling 
Hand samples were collected from the slaughterhouse workers and the 
meat sellers by using rinse method. First, prepared 100 ml 0.1% sterile 
peptone salt diluent and poured diluents into sterile plastic bag, soaked 
hands into plastic bag and rubbed them together (2-3 times). Hand 
samples were stored at 4 °C and sent to laboratory within 24 hours. 
3.5 Microbiological analyses 
3.5.1 Preparation of the initial suspension and decimal dilutions (ISO-6887-1, 
1999). 
1) Meat 
Twenty-five grams of pork was weighted and placed into sterile 
stomacher bag. 225 ml of 0.1% sterile peptone water was filled into 
the bag and homogenized in a stomacher for 2 minutes. Serial decimal 
10-fold dilutions were done by transfer of 1 ml of initial suspension 
(10-1) into a tube containing 9 ml of 0.1% sterile peptone water. Then 
the mixture was homogenized to make 10-2 dilution. To prepare the 
further decimal dilutions, these operations were repeated by a new 
sterile pipette to obtain 10-3, 10-4, etc., dilutions until the appropriate 
number of microorganisms has been obtained. 
2) Swabs 
An initial swab sample (carcass, cutting board, knife, hand) was 
shaken thoroughly by the vortex well for 10 seconds, then 1 ml of the 
suspension (100) was transferred into a tube containing 9 ml of 0.1% 
sterile peptone water. Then the mixture was homogenized to make 10-1 
dilution. Serial decimal 10-fold dilutions were obtained and repeated 
by a new sterile pipette to obtain 10-2, 10-3, etc., dilutions until the 




One ml water sample was taken and added into a tube containing 9 ml 
of 0.1% sterile peptone water. Then the mixture was homogenized to 
make 10-1dilution. Serial decimal 10-fold dilutions were obtained and 
repeated by a new sterile pipette to obtain 10-2, 10-3, etc., dilutions 
until the appropriate number of microorganisms has been obtained. 
3.5.2 Enumeration of total aerobic bacteria (ISO-4833, 2003) 
Enumeration of total aerobic bacteria was followed the international 
standard “Microbiology of food and animal feeding stuffs–Horizontal 
method for the enumeration of microorganisms-Colony-count technique at 
30 ºC”. 
1) Inoculation  
Transferred 1 ml of each decimal dilution to each sterile petri dish. 
The plating was performed into plate count agar from the prepared 
dilutions (10-1 to 10-5) by a duplicated pour plate method (PCA 12-15 
ml/plate). 
2) Counting of colonies 
The colonies were counted after incubation at 30 ºC for 72 hours 
under aerobic conditions. Counting the colony when the number of 
colony was between 25 and 250 per plate. Calculation of total viable 
counts was done as follows; 
2.1) General case Calculation of TVC was done according to the 
following formula: 
N =                      ∑ C  
___________________ 
[(n1 x 1) + (n2 x 0.1)]x (d)   
Where N = Number of colonies per ml or gram of product  
∑C = Sum of all colonies on all plates counted  
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n1= Number of plates in first dilution counted  
n2 = Number of plates in second dilution counted  
d= Dilution from which the first counts were obtained 
2.2) Estimation of low numbers 
2.2.1) If the two dishes contained less than 15 colonies, the 
formula was simplified and only the arithmetical mean 
was used for calculation. 
N = y/d 
Where y = arithmetical mean of the colonies counted on 
two dishes 
 d = the dilution factor of the initial suspension 
2.2.2) If the two dishes did not contain any colonies, the results 
are to be expressed as follows: 
- Less than 1/d aerobic bacteria per gram 
Where d = the dilution factor of the initial suspension 
3.5.3 Enumeration of Enterobacteriaceae (ISO-21528-2, 2002) 
Enumeration of Enterobacteriaceae was based on the international standard 
“Microbiology–General guidance for the enumeration of Enterobacteriaceae 
without resuscitation – MPN technique and colony-count technique. 
1) Inoculation 
Transferred 1 ml of each decimal dilution to each violet red bile glucose 
agar and spread plate and followed along the prepared dilutions (10-1to 
10-5) by a duplicated pour plate method. Then, added 10 ml of violet red 
bile glucose agar in each sterile petri dish to prevent spreading growth 
and to obtain semi-anaerobic conditions. 
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2) Counting and selection of colonies 
The colonies were counted after incubation at 37 ºC for 24 hours. 
Counting the colony when the number of colony was less than 150 per 




Each of selected colony was streaked on nutrient agar plate. 
Incubate at 37 ºC for 24 hours. One single colony was selected 
from each plate for biochemical confirmation. 
3.2) Biochemical confirmation 
3.2.1) Oxidase reaction 
A platinum loop was used to take a portion of each well-
isolated colony, then be streaked on a filter paper 
moistened with the oxidase reagent. A result was negative 
when no dark blue color appeared within 10 seconds. 
3.2.2) Fermentation test 
The selected-colonies from nutrient was stabbed into tubes 
containing glucose agar and then incubated at 37 ºC for 24 
hours. A result was positive when yellow color was 
occurred throughout the contents of the tube. Most strains 
produce gas. 
3.5.4 Enumeration of coliforms (ISO-9308-2, 1990)  
Enumeration of coliforms was based on the international standard “Water 
quality – Detection and enumeration of coliform organisms, thermotolerant 
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coliform organisms and presumptive Escherichia – Part 2: Multiple tube 
(most probable number) method. 
1) Inoculation 
Water sample testing was done as follows: 
1.1)  10 ml of water sample was added into 10 tubes each containing 
10 ml double-strength lauryl sulfate tryptose broth. Then, 
incubated 37°C at 24 h and check gas formation. If positive gas 
formation in tubes, followed by confirmatory test.  
1.2)  1 ml of water sample will be added into 10 tubes each 
containing 10 ml single-strength lauryl sulfate tryptose broth. 
Then, incubated 37°C at 24-48 h and check gas formation. If 
positive gas formation in tubes, followed by confirmatory test. 
1.3)  0.1 ml of water sample will be added into 10 tubes each containing 
10 ml single-strength lauryl sulfate tryptose broth. Then, incubated 
37°C at 24-48 h and check gas formation. If positive gas 
formation in tubes, followed by confirmatory test. 
2)  Confirmation 
2.1)  For coliform organisms 
Inoculated 1 loop of positive tube into brilliant green lactose bile 
broth. Then, incubated 37°C at 24-48 h and checked gas 
formation. 
2.2)  For thermotolerant coliform organisms 
Inoculated 1 loop of positive tube into EC medium. Then, 
incubated 44°C at 24 h and check gas formation.  
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2.3)  For presumptive E.coli 
Inoculate 1 loop of positive tube into a tube of tryptone water. 
Then, incubate 44°C at 24 h and add 0.2 ml of Kovacs’ reagent 
to the tube of tryptone water. Development of a red color after 
gentle agitation denotes the presence of indole.  
3.6 Data analysis 
All data collected from slaughterhouses, markets and laboratory results were processed 
and recorded using Microsoft Excel 2007. The socio-demographic characteristics of 
respondents and their scores respective to knowledge, attitudes and practices were 
summarized using descriptive analysis. The descriptive analysis of data was performed 
using the R program, version 3.1.3. Synthesized between quantitative data and 











4.1 Quantitative data 
4.1.1 Knowledge, attitudes and practices questionnaires 
A total of 32 slaughterhouse workers and 51 pork sellers participated in 
answering the questionnaire. Eleven pork sellers were excluded from the 
study due to inconvenient time and/or unwillingness to participate in a 
questionnaire survey. Moreover, some markets had only one pork shop 
therefore we could collect data from only 1 pork seller per market instead of 
2 pork sellers per market as initially planned. The information was collected 
by using questionnaires regarding the current status of knowledge, attitudes 
and practices in food hygiene and sanitation practiced in slaughterhouses 
and markets. Results are presented by following topics;  
1) Demographic characteristics of respondents 
1.1)  At slaughterhouses 
The socio-demographic characteristics of 32 slaughterhouse 
workers who participated in this study are represented in Table 
4.1. The large majority of slaughterhouse workers were males 
(84.37%). Nearly 60% of respondents were between 20 and 40 
years of age. From these respondents, only 3.13% were less 
than 20 years. Most of the respondents were Thai’s (81.25%) 
while a few belonged to minor ethnic groups (9.38%) and/or 
Myanmar (9.38%). With regards to the level of education 
attained, only four respondents did not have formal education 
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and 10 respondents (31.25%) obtained only primary school 
level. Most of slaughterhouse workers did all procedures for 
slaughter (37.50%) while other respondents worked specifically 
such as splitting, cutting, chilling and offal cleaning. Around 
34.38% of respondents have been worked in slaughterhouse for 
more than 10 years, 28.13% had working experience ranging 
from 1 to 5 years, more 28.13% had experience between 6 and 
10 years whereas only 9.38 had worked for less than 1 year. 
1.2)  At market 
The socio-demographic characteristics of 51 pork sellers are 
summarized in Table 4.2. There was a predominance of females 
(74.51%) with an age of more than 40 years old (68.63%). All of 
sellers were Thai. Most sellers had completed primary school 
(37.25%). Moreover, some sellers had incomplete elementary 
education (3.92%). Most of them owned the meat shop 
(90.20%). Nearly 60% had working experiences between 6 and 
10 years. It was found that 54.90% of respondents attended 
training related to food safety and 45% of respondents did not 
receive any food safety training. About two-third of sellers had 

















Age <20 years 3.13% (1) 
 
20-40 years 59.37% (19) 
 
>40 years 37.50% (12) 
Gender Male 84.37% (27) 
 
Female 15.63% (5) 
Race Thai 81.25% (26) 
 
Hilltribe 9.38% (3) 
 
Myanmar 9.38% (3) 
Religion Bhuddist 93.75% (30) 
 
Not specify 6.25% (2) 
Educational level Non education 12.50% (4) 
 






Others 34.38% (11) 
Responsibility All procedures 37.50% (12) 
 
Splitting 18.75% (6) 
 
Cutting 25.00% (8) 
 
Chilling 3.13% (1) 
 
Offal cleaning 15.63% (5) 
Type of staff Permanent 68.75% (22) 
 
Part time 31.25% (10) 
Experiences <1 year 9.38% (3) 
 
1-5 years 28.13% (9) 
 
6-10 years 28.13% (9) 
 








Age 20-40 years 31.37% (16) 
 
>40 years 68.63% (35) 
Gender Male 25.49% (13) 
 
Female 74.51% (38) 
Race Thai 100.00% (51) 
Religion Bhuddist 100.00% (51) 
Educational level Non education 3.92% (2) 
 






Others 27.45% (14) 
Type of staff Owner 90.20% (46) 
 
Employee 9.80% (5) 
Experiences <1 year 17.65% (9) 
 
1-5 years 23.53% (12) 
 
6-10 years 58.82% (30) 
Training related Yes 54.90% (28) 
with job No 45.10% (23) 
Health check up Yes 66.67% (34) 
  No 33.33% (17) 
2) Knowledge of respondents 
The overall knowledge level of slaughterhouse workers and sellers 
with respect to food safety is summarized in Figure 4.1 which shows 
the number of slaughterhouse workers and pork sellers who answered 
given questions correctly in each category. Most of slaughterhouse 
workers (95.67%) and pork sellers (84.3%) answered questions related 
to personal hygiene correctly. This included correct answers of 
31 
slaughterhouse workers and pork sellers related to cross contamination 
(95.31% and 83.66% respectively) and the time and temperature 
control (73.75% and 80.39% respectively). The slaughterhouse 
workers and pork sellers had lowest knowledge concerning foodborne 
illness (62.50% and 69.11% respectively). Figure 4.2 shows the 
percentage of correct scores which refer to knowledge of respondents. 
Slaughterhouse workers, however, got the mean of scores in personal 
hygiene, cross contamination, foodborne illness and time and 
temperature control (95.67%, 95.31%, 62.5% and 73.75% 
respectively). Furthermore, pork sellers got the mean of scores in 
personal hygiene, cross contamination, foodborne illness and time and 
temperature control (84.73%, 83.66%, 69.11% and 80.39% 
respectively). 
 










































Figure 4.2 Comparison of boxplot distributions for respondent’s correct answers (%) 
according to different knowledge categories 
2.1)  At slaughterhouse 
The results for the 4 categories of knowledge exhibited by 
slaughterhouse workers are shown in Table 4.3. Most of them 
(98.39%) knew that they should wear gloves, apron, cap and 
mask at work. They also knew that it was necessary to wash 
their hands often (98.96%). Washing hands properly (96.88%) 
can reduce the risk of contamination. Only 12.50% of 
respondents gave wrong answers that they should not wear 
adornments. However, about 68.75% of them gave wrong 
answer or did not know that foodborne illness is caused by 
microorganisms. Seventy-five of respondents gave incorrect 

































a. Wearing gloves is one part of personal 
hygiene. 
b. Wearing apron is one part of personal 
hygiene. 
c. Wearing cap is one part of personal 
hygiene. 
d. Wearing mask is one part of personal 
hygiene. 
e. Washing hands regularly before work is 
one part of personal hygiene. 
f. Washing hands regularly after work is one 
part of personal hygiene. 
g. Washing hands regularly after hand 
contamination is one part of personal 
hygiene. 
h. Washing hands properly reduce risk of 
contamination. 
i. Washing hands with only water is not 
clean enough.  
j. Employees should avoid touching their 
hair after washing hands. 
k. Employees cannot wear adornments. 
l. Employees cannot have long nails and 
make coloring it. 
m. When employees have wound on hands, 











































































3. Food borne 
illness  
 
a. Contamination is the transfer of harmful 
microorganisms to food from other foods or 
non food-contact surfaces.  
b. Use of gloves reduce the risk of 
transmitting infection to consumers. 
c. If gloves are broken, you need to change 
new one. 
d. Use hot water to clean equipment still 
decrease risk of contamination. 
e. Cutting board can transfer diseases. 
f. Knife can transfer diseases. 
g. Cleaning equipment after work can 
reduce cross contamination 
h. Separate between dirty and clean zone.  
a. Diarrhea is a disease that people can get 
from eating of unclean food. 
b. Diarrhea can transmit from people to 
others.  
c. Foodborne illness cause by bacteria only. 
d. Employees have chance of getting disease 


















































a. Important factor to control growth of 
bacteria is time and temperature. 
b. Important factor to control growth of 
bacteria is time and temperature. 
c. Bacteria in meat cannot overgrowth at 4°C. 
d. Chilling process cannot kill any bacteria. 
















2.2)  At market 
The results for the 4 categories of knowledge exhibited by pork 
sellers are presented in Table 4.4. Finding show that most of 
pork sellers (80.88%) knew that they should wear gloves, apron, 
cap and mask at work. They also knew that it was necessary to 
wash their hands often (98.04%). Washing hands properly 
(100.00%) can reduce risk of contamination. However, more 
than half of respondents (52.94%) of them gave wrong answer 
or did not know that foodborne illness is caused by 
microorganisms and blood can transmit pork disease (35.29%). 
Furthermore, nearly 40% gave a wrong answer that bacteria in 
meat can grow at 4°C. In addition, half of pork sellers they gave 











Table 4.4 Responses of pork sellers regarding four categories of food safety knowledge 
Categories  
 






a. Wearing gloves is one part of personal 
hygiene. 
b. Wearing apron is one part of personal 
hygiene. 
c. Wearing cap is one part of personal 
hygiene. 
d. Wearing mask is one part of personal 
hygiene. 
e. Washing hands regularly before work is 
one part of personal hygiene. 
f. Washing hands regularly after work is one 
part of personal hygiene. 
g. Washing hands regularly after hand 
contamination is one part of personal 
hygiene. 
h. Washing hands properly reduce risk of 
contamination. 
i. Washing hands with only water is not 
clean enough.  
j. It is necessary to always change hand 
towel. 
k. Employees should avoid touching their 
hair after washing hands. 
l. Employees can wear adornments. 
m. Employees can have long nails and 
make coloring it. 
n. When employees have wound on hands, 



























































































a. Contamination is the transfer of harmful 
microorganisms to food from other foods or 
non food-contact surfaces.  
b. Use of gloves reduce the risk of 
transmitting infection to consumers. 
c. If gloves are broken, you need to change 
new one. 
d. Use hot water to clean equipment still 
decrease risk of contamination. 
e. Cutting board can transfer diseases. 
f. Knife can transfer diseases. 
g. Cleaning equipment after work can 
reduce cross contamination 
h. Packaged meat is safer than unpackaged 
meat.  
i. It is not necessary to separate between 
meat and offal. 
a. Diarrhea is a disease that people eat 
unclean food. 
b. Diarrhea can transmit from people to 
others by people. 
c. Foodborne illness caused by bacteria 
only. 
d. Employees have chance of getting 

































































4. Time and 
temperature 
control 
a. Important factor to control growth of 
bacteria is time. 
b. Important factor to control growth of 
bacteria is temperature. 
c. Bacteria in meat can overgrowth at 4°C. 
d. Chilling process can kill any bacteria. 
  e. Cooking can destroy bacteria 
80.40 
 












3)  Attitudes of respondent 
3.1) At slaughterhouses 
Attitude is also a crucial factor that may influence food safety 
behavior and practice, thus decrease the occurrence of 
foodborne diseases and other health hazards. The survey 
consisted of 17 questions at slaughterhouses (Table 4.5). 
Approximately 87.50% agreed that handling food safely was an 
important part for their job responsibility. Most of 
slaughterhouse workers (93.76%) agreed that washing hand 
before handling meat reduced risk of food poisoning. The 
statement that food handlers with abrasion or cuts on fingers and 
hands should not be handling foods without gloves was 
approved by 75.00% of the respondents. Approximately 36.51% 
of respondents stated that they still came to work even when 
sick. Respondents agreed that using mask, apron, cap, gloves 
were important in reducing risk of food contamination (90.63%, 
87.50%, 84.38% and 93.76% respectively). 
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Agree Neutral Disagree 
Strongly 
disagree 
1 Safe meat handling 
is an important part 











2 I will change my 
meat handling 
behavior when if 
























I believe food 
safety knowledge 
will beneﬁt to my 
personal life. 
I believe food 
safety knowledge 
will beneﬁt to 
consumers. 
Producing safe food 
is more important 
than tasty food. 

































































































Agree Neutral Disagree 
Strongly 
disagree 
8 Worker should 
make sure their 






0 0 0 
9 Workers with 
abrasion or cuts on 
ﬁngers and hands 
still can handling 












10 I come to work 
even I get sick, 











11 Diarrhea does not 











12 Using mask is 
important in 











13 Using apron is 
important in 













14 Using cap is 
important in 




















Agree Neutral Disagree 
Strongly 
disagree 
15 Using gloves is 
important in 









16 The use of 
adornments, such as 














17 It is necessary to 
check temperature 








3.2)  At markets 
The result for pork sellers’ attitude are shown in Table 4.6. From 
the survey conducted, ninety percent of respondents believed 
that food safety knowledge will benefit for their life and 
consumers. A great majority agreed that using masks, apron, cap 
and gloves reduced the risk of food contamination. Nearly 70% 
agreed that diarrhea did not affect for their jobs and they also 
agreed that they worked even they got sick. Thirty-five of 
respondents disagreed that packaged meat was safer than 
unpackaged meat. In addition, most of respondents (72.55%) 









Agree Neutral Disagree 
Strongly 
disagree 
1 Safe meat handling 
is an important part 












2 I will change my 
meat handling 
behavior when I 











3 I believe food 
safety knowledge 










4 I believe food 
safety knowledge 









5 Producing safe food 
is more important 





















7 Washing hand 
before handling 


















Agree Neutral Disagree 
Strongly 
disagree 
8 Worker should 
make sure their 











9 Workers with 
abrasion or cuts on 
ﬁngers and hands 













10 I come to work 
even I get sick, 











11 Diarrhea does not 











12 Using mask is 
important in 












13 Using apron is 
important in 












14 Using cap is 
important in 



















Agree Neutral Disagree 
Strongly 
disagree 
15 Using gloves is 
important in 












16 The use of 
adornments, such as 




























18 Wood cutting board 












4)  Practices of respondents 
4.1)  At slaughterhouses 
The response of slaughterhouse workers to practice statements 
related to food safety and food hygiene were described in Table 
4.7. Of the total respondents, all have always washed their hands 
before processing meat. They have always used detergent to 
wash their hands and keep their nails short and removed all 
adornments before starting activities. Nearly 40% have never 
used masks at work. Eighty-one percent of slaughterhouse 
workers still worked even they had abrasion on their hands. 
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Slaughterhouse workers have always handled their food at work 
when they got diarrhea are shown at 40.6%. It was notable that 
one-fourth of respondents never have a physical examination. 
4.2)  At markets 
The respondents’ responses in terms of twelve types of practices 
are represented in Table 4.8. It was found that respondents 
always washing their hands before processing meat. The large 
majority of the respondents (96.08%) kept their nails short and 
removed all adornments before starting activities. Nearly 40% 
has never used masks at work. Pork sellers have always handled 
their food at work when they got diarrhea are shown at 70.5%. 
In addition, most of respondents have always taken money and 
touched meat in the same hand. 
Table 4.7 Food safety practices exhibited by slaughterhouse workers (n =32). 
No Questions Always Often Sometimes Rarely Never 





0 0 0 0 
2 You use detergent to 
wash your hands. 
32 
(100%) 
0 0 0 0 
3 You keep your nails 





0 0 0 0 
4 You handle food at 












5 You handle food at 








Table 4.7 Food safety practices exhibited by slaughterhouse workers (n =32) 
(continued). 
No Questions Always Often Sometimes Rarely Never 
6 You wash your hands 
after go to toilet. 
32 
(100%) 
0 0 0 0 






















0 0 0 11 
(34.38%) 






















Table 4.8 Food safety practices exhibited by pork sellers (n =51) 
No Questions Always Often Sometimes Rarely Never 







0 0 1 
(1.96%) 
2 You use detergent to 









3 You keep your nails 















Table 4.8 Food safety practices exhibited by pork sellers (n =51) (continued) 
No Questions Always Often Sometimes Rarely Never 
4 You handle food at 












5 You handle food at 
work when you have 
abrasions or cuts on 









6 You wash your hands 
after go to toilet. 
51 
(100%) 
0 0 0 0 












































11 You take money and 

















0 0 0 9 
(17.65%) 
4.1.2  Microbiological finding 
Total viable counts, Enterobacteriaceae count and E.coli-fecal coliform 
bacteria were used to be an indicator for hygiene status in this study. Of 144 
samples that we planned to collect data, 4 cutting boards were excluded 
since some slaughterhouses did not use cutting board. A total of 140 
48 
samples were examined for total viable counts and Enterobacteriaceae 
counts (132 samples) and E.coli and total coliform (8 water samples). At 
slaughterhouses, 80 samples were collected from carcass swab (n=40), 
water (n=8), cutting board (n=8), knife (n=8) and hands (n=16). At markets, 
64 samples were collected from pork (n=16), cutting board (n=16), knife 
(n=16) and hands (n=16). 
The mean of total viable counts and Enterobacteriaceae counts were shown 
on Table 4.9 by different types of samples. At slaughterhouses, only 
carcasses are acceptable range of the EU standard for total viable count    
(<5 logcfu/cm2) and Enterobacteriaceae count (<3 logcfu/cm2). While 
equipment such as knife, cutting board swab were higher than EU standard 
for total viable count (>10/cm2) and Enterobacteriaceae count (>1/cm2). In 
addition, pork samples were higher than Agricultural Commodity and Food 
Standards in Thailand for total viable count (>5 x 105cfu/g) but it did not 
have Enterobacteriaceae count standard for pork sample. 
The number of bacterial contamination E.coli and total coliform in water 
supplied to slaughterhouse at the sample sites is presented in Table 4.10. 
Two out of eight slaughterhouses had total coliform and/or E.coli 
contamination in water samples. From Ministry of Industry standard in 
Thailand, it must be not found E.coli and total coliform are not exceed      








Table 4.9 Total viable counts (TVC) and Enterobacteriaceae count (EC) in different 
types of samples (n=132) 


























































































Table 4.10 Number of E.coli and total coliform contamination in water samples from 
slaughterhouses (n=8) 
Slaughterhouses  E.coli Total Coliform 
  MPN/100ml MPN/100ml 
1 0 0 
2 0 0 
3 0 0 
4 0 0 
5 0 0 
6 0 38 
7 38 38 
8 0 0 
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4.2 Qualitative research 
The food safety information that were collected due to observation, focus group 
discussion and in-depth interview have conducted with stakeholders such as 
slaughterhouse workers, pork sellers, veterinary officers and etc. 
4.2.1 Observation 
The data are collected by observation in practices as well as management of 
2 slaughterhouses at Mae Ai district and Sankampaeng district as follows; 
1)  Focus group 1 at subdistrict Mae Ai municipality slaughterhouse 
This slaughterhouse locates separately from community. It belongs to 
subdistrict Mae Ai municipality. It was established in 2012. 
Slaughterhouse process starts from 9.00 pm every day except 
Bhuddist holy day. Average 30 pigs were slaughtered per day. From 
observation, slaughtering room was clean. Pig carcasses did not 
contact to the floor along the slaughtering process and this 
slaughterhouse had regularly controlled temperature at chilling room. 
2)  Focus group 2 at slaughterhouse in Sankampang district  
This slaughterhouse locates in the community. It belongs to private 
company. This area is convenience for transportation. Slaughterhouse 
process starts from 12.00 pm. every day except Bhuddist holy day. 
Average 70 pigs were slaughtered per day. The slaughterhouse is in 
the surrounding area of community such as office, minimart and car 
park. From observation, pig carcasses did not contact to the floor 
along the slaughtering process. Blood and waste water are 
accumulated on the floor especially at splitting area because this 
structure of hanging is high position and far distance between splitting 
and chilling area. Therefore, after splitting and washing carcasses, 
floor is still wet with blood. It can accumulate of the pathogens on the 
floor in case of cleaning program was inappropriate.  
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4.2.2  Focus group discussion  
Three man workers of slaughter houses who were selected are Thai. The 
first paeticipant works at bleeding process, the second works at scalding 
process and the third works at offal washing process. 
1)  Focus group 1 at Subdistrict Mae Ai Municipality Slaughterhouse 
1.1)  Knowledge 
1.1.1) Slaughtering and cross contamination during slaughtering 
process  
“Pigs were stayed at lairage more than one hour before 
slaughter. The slaughter process starts with water spraying 
upon all pigs and stunning by electric. Then, pig is hanged 
on the trail and using knife to stab at neck for bleeding 
process. After that transfer pig to scalding tank and 
washed carcass with cooling water. Dehairing process was 
done manually again by knife. Pig is hanged on the trail 
for evisceration. Splitting and washing were done with the 
hanging position. After finished above mention process, 
carcasses were kept at chilling room”. 
In term of slaughtering process, all interviewees had 
knowledge regarding with slaughtering process. They 
could explain the whole process of slaughtering because 
they had work experience and they visited to Chaiprakarn 
municipality slaughterhouse 3 years ago. 
Moreover, in term of cross contamination during 
slaughtering process, the person who worked at the offal 
washing process told that “Offal washing processing was 
the most contamination sites because I found trauma, 
abscess, parasites and contamination in offal when             
I washed or touched offal during the washing process and 
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also evisceration process was also important because          
I must remove the gastrointestinal tract from carcasses”. 
Another worker who worked at the scaling process told 
that scalding process lead to contamination of carcasses. 
He recognized scabies as pork rind. 
1.1.2) Knowledge of pork borne diseases 
From our study, all interviewees mentioned that there 
were less chance of cross contamination from pork to 
workers. They said that “It was less chance of cross 
contamination because pork was checked by veterinarian 
and pig came to lairage before slaughtering process. So, 
unhealthy pork are not allowed to go to slaughtering 
process. We have sometimes seen lesion in offal because 
its inside and we cannot see from outside of pig”. 
In term of disease coming from consuming pork, all 
interviewees knew that people had chance to get diseases 
that coming from consuming pork but they did not know 
the cause of disease or types of pathogens. Moreover, they 
mentioned that “In here, mostly pig have already been 
checked and pork has no chance to contact with floor. It 
had always hanged on the trail”. 
1.2)  Attitudes 
All interviewees mentioned that less chance of cross 
contamination from pork to workers because “Pork was checked 
by veterinarian and pig came to lairage before slaughtering 
process. So, unhealthy pig are not allowed to go to slaughtering 
process.  
Moreover, slaughterhouse managers provided protective 
equipment such as apron, gloves, boots and mask for their 
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workers. All interviewees thought that it could prevent cross 
contamination from workers to pork. 
1.3)  Practices 
All interviewees had experiences to visit one slaughterhouse 
before this slaughterhouse opened. They have always practiced 
in their jobs and when the new worker came, the old worker 
transfer knowledge to new worker. They mentioned that “They 
had enough knowledge in their jobs. If the slaughter has new 
workers, they will teach by working experiences”. 
 In term of protective equipment, this slaughterhouse has 
standard operation procedure (SOP) for wearing apron, uniform, 
gloves, boots and cap at work. From our observation, everyone 
follows this SOP. 
2)  Focus group 2 at slaughterhouse in Sankampang district  
Five male workers of slaughterhouse and three female workers were 
participants of this study. They are Tai ethnic group and works at 
bleeding, head cutting, evisceration, offal washing, splitting and 
carcass washing  
2.1)  Knowledge 
2.1.1) Slaughtering and cross contamination during slaughtering  
process  
“Pigs were stayed at lairage for 2 hours before slaughter. 
After resting time had over, started water spraying upon 
all pigs to reduce stress and stunning by electric. Then, pig 
is hanged on the trail and using knife to stab at neck for 
bleeding process. After that transferred pig into scalding 
tank (interviewees did not know water temperature) and 
washed carcass with cooling water. Dehairing process was 
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done manually again by knife. Pig is hanged on the trail 
for evisceration. Splitting and washing were done with the 
hanging position. Cutting pork were done but skin still 
attached with the bone. After finished above mention 
process, carcasses were weighed and kept at chilling 
room”. 
In term of slaughtering process, all interviewees had 
knowledge regarding with slaughtering process. They 
could explain the whole process of slaughtering. In each 
step of process, the most contamination of slaughtering 
process was evisceration. They explained that 
“Evisceration processing was the most contamination sites 
because this area consisted of gastrointestinal tract and had 
feces inside. If they were not carefully, breaking down of 
offal could be contamination but other processes were not 
so main problem”. One interviewee mentioned that he had 
experiences to break down intestine and he tried to 
squeeze and make content out of carcass and washed 
carcass to reduce cross contamination. 
2.1.2) Hand hygiene  
All interviewees talked about hand hygiene topic. They 
mentioned that “hand could be transferred pathogens. So, 
after go to toilet, it should washed hands with soap.” From 
our discussion, 3 out of 8 said that hand washing could 
reduce cross contamination, by 1 out of 3 had hand 
hygiene knowledge because he got training from public 
health staffs. Other 2 out of 3 did not get training but they 
can explained correctly. They said that “Hand washing 
could make their hands clean and reduced pathogen”. 
Moreover, 3 out of 8 did not have knowledge in this topic. 
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They said that “They did not know that they have to wash 
their hands because nobody tell them”. 
2.1.3) Pork borne disease 
All interviewees did not have knowledge about pork borne 
disease in human. They said that “You asked me that can 
pork borne disease transmit in human? If contamination 
was occurred, it can happen. If we cleaned enough, it was 
low impact.” For pork borne disease in human, one 
interview said that “I did not know this disease”. 
2.2)  Attitudes 
One interview told that using gloves could reduce cross of 
contamination. He mentioned that “Although some workers did 
not wash their hands after go to toilet, they wore double gloves, 
first was rubber gloves and second was clothes gloves. Double 
gloves wearing could reduce cross contamination. One 
interviewee said that “It should washed hands because it made 
hand clean”.  
Moreover, in term of occupational safety. Wearing helmet is one 
of methods to protect work risks. According to this opinion “The 
helmets were provided by slaughterhouse managers at 
dangerous area such as the area to hook pigs body up. There was 
a possibility that hook will fall on the heads. The helmet looked 
like foreman style. Other risk areas were bleeding area, scalding 
area and to where pushed pigs into cold storage, we had to wear 
helmet”. 
In term of training program, all workers mentioned that they 
needed to learn and train in everything related to their work. The 
topic of training program depended on their employers. 
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In term of consuming pork, one interview said that “If we eat 
unclean pork, it was easy to get diarrhea.” Although 
interviewees knew hearing loss problem, they have still eaten 
raw minced pork lab. He told that “Most guys ate raw minced 
pork lab”. 
2.3)  Practices 
In term of protective equipment, one interviewee said “They 
wore boots, rubber apron and cap. They wore helmet in the 
dangerous area such as hanging area, bleeding area, scalding 
area and including area to push pigs into cold storage. In non-
dangerous area, workers wore cap. Nowadays, the weather was 
hot and the helmet was very heavy and I did not wear mask 
because I could not breath comfortably”. 
In this topic, interviewees wore boots, rubber apron, cap, but do 
not wear mask because wearing of mask was not comfortable 
for their works. 
In term of washing hands, it was found that 3 out of 8 workers 
wash hands after go to toilet. Other 3 of 8 workers did not wash 
hands.  
4.2.3 In-depth interview 
1)  Consumers 
Five consumers were participated in this study. The participants 
consisted of 3 male and 2 female. Their professions were teacher, 
Master’s student, security guard, house cleaner and dormitory officer.  
1.1)  Pork selection criteria 
Based on their knowledge and their opinions. Interviewees were 
asked to rank of pork selection depending on their importance. 
The highest importance was allocated to number 1 and the 
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lowest importance was number 5. According to the scores, the 
most important criteria to select pork were “quality of meat” 
(Table 4.11) followed by “pork safety” ,“trust the 
sellers/company”, “accessibility” and “price” respectively.  
1.1.1) Quality of meat 












1. Bright pink 
to red color 
     
2. Freshness      
3. Good smell      
4. Don’t have 
water in meat 
     
Three out of five (3/5) interviewees marked they 
considered that pork had bright pink to red color. One 
interviewee said that “Pork was not too red color because 
she worried that the use of beta-agonists”. Most of 
interviewees also mentioned that they wanted to buy fresh 
pork and had a good smell. They did not want to buy bad 
quality of meat such as green or pale color, bad smell, not 
fresh meat or felt wet when touching pork. 
1.1.2) Pork safety  
Two out of five (2/5) interviewees bought only in 
supermarket because pork was in a packaging and they 
believed the meat had a good quality from their 
experiences and also supermarket did not have flies when 
compared with market. One interview said that they 
bought pork both supermarkets and markets that had clean 
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shop and did not have flies. Other two people said that 
they did not consider about safe pork because when they 
brought it to their home, they cooked and ate but they have 
never got sick. 
1.1.3) Trust on sellers or company  
Four out of five (4/5) interviewees bought pork with the 
same sellers or the same company because they believed 
that they have always got good quality of meat from same 
sellers or company. Therefore, they want to buy at same 
shop in the next time. Another one interviewee considered 
only quality of meat. 
1.1.4) Accessibility 
All of interviewees wanted to go to market that nearby 
their home because it was convenient and unnecessary to 
find car park. One interviewee has always gone to market 
and has bought small portions of pork for cooking within 
1-2 days because she thought that she could get fresh pork. 
1.1.5) Price 
All of interviewees thought that price was not main 
criteria for selection meat because it was not different 
prices between the shops. Two interviewees that bought 
only in supermarket said that they could accept any prices 
even more expensive than other markets. 
1.2)  Pork borne disease 
All of participants mentioned that diarrheal disease was one of 
diseases that can caused by consuming of raw pork or spoilage 
pork. Some of them described other diseases such as Cholera, 
Streptococcus suis, Tapeworm, coliform, Salmonellosis, E.coli, 
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gastrointestinal tract diseases and also carcinogen and antibiotic 
resistance problems in human. They thought that these diseases 
came from consuming raw pork, not well-done cooked pork or 
cross contamination from hands of workers to food. One 
interviewee knew only diarrheal disease (A 25 year-old women 
Tai ethnic group). 
1.3)  Observe human illness related pork 
Three out of five (3/5) interviewees got diarrhea after they ate 
Thai barbecue. One interviewee mentioned that he got diarrhea 
and vomit after ate raw pork traditional food and then he bought 
drugs from dispensary. Nowadays, he still eat this food average 
1 time per month. Although he knew the Streptococcosis that 
came from pork, he did not afraid it.  
1.4)  Cooking behavior and pork storage at home 
One interviewee said that after he bought pork from market, he 
washed it and then chopped and separated pork into plastic bag 
(one plastic bag is for one meal) and kept it in freezer (0°C). 
One interviewee said that she washed pork and put it in plastic 
box and keep in freezer (0°C). Three of them kept in the plastic 
box and keep in refrigerator (4°C). 
During food preparation, all of interviewees said that after they 
finished to chop pork on cutting board, they washed cutting 
board and knife before used with other foods.  
Normally, they have always eaten food after cooking. In case of 
food remaining, 4 out of 5 kept food in refrigerator and they 
separated food from fresh food. One out of five thrown food in 
to the garbage. 
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2)  Market manager 
Two market’s manager were selected by convenience method. Both 
markets were private markets in Chiang Mai municipality city in 
Chiang Mai province. The first market had 1 pork shop and the second 
market had 2 meat shops. 
2.1)  Responsibility related to food safety 
Both interviewees mentioned that they have always considered 
and taken care about equipment cleaning and sanitizing 
procedures, manage garbage by closing the lid to prevent ants, 
rats, cockroaches and applied pest control program by using 
disinfectant (safe for consumers) in market. One market 
manager said that “This market still had incomplete waste water 
management and had not yet finished to change this system that 
have maintenance more than 1 year”. For internal rule or news 
update, one manager came directly and told the rule with pork 
seller. At another market, manager came directly or sent the 
letter to pork sellers or posted announcement on board. 
Moreover, both market’s managers did not strict to wear 
protective equipment at work but they cooperated pork sellers to 
follow veterinary and public health standard to upgrade the meat 
shop to be a high standard and they also got certificate for 
cutting board cleaning program. Certificate are an effective tool 
for strengthening consumer-confidence. 
2.2)  Coordination with other organizations 
At first market, one manager said that public health staff 
contacted with him for planning to check meat quality at meat 
shop but he did not know the detail of checking meat. Another 
manager mentioned that the food safety organization are divided 
into 2 sectors such as public health sector and veterinary sector. 
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Public health sector had responsibilities to check meat for 
testing the residue such as borax or beta-agonist Veterinary 
sector had responsibilities to check temperature and storage of 
meat. Both sectors contacted the manager before they went 
inside the market. Moreover, they have a meeting club that 
combined between big markets and established this group 
(manager only) for exchanged and shared their experiences, 
problems and updated the news that related with whole market. 
After meeting, manager summarized information and wrote the 
letter to inform their sellers. 
2.3)  Knowledge about pork borne disease 
Both interviewees mentioned that disease came from parasites 
(not specified). One manger from the second market said that 
she knew the Streptococcosis that this disease led hearing 
problems after ate raw pork and she had knowledge because she 
came to the meeting and public health sector has always made 
public awareness. 
3)  Slaughterhouse manager 
Five slaughterhouse managers were interviewed (1 manage/SH) in 
Chiang Mai province. The interviewees are from 4 municipality 
slaughterhouses and 1 DLD slaughterhouse.  
The techniques can divided into 2 patterns. First technique, 
slaughterhouse workers stunned pig by using hammer and then use 
knife for bleeding step on the floor. After that take water from big pan 
that have hot water inside and pour water on pig carcass and going to 
scalding step. Following by evisceration, separate offal to other place 
and washing carcass and then cutting carcass at the same area and they 
did not separate between dirty and clean area. Second technique, 
slaughterhouse worker stunned pig by using electricity and then hang 
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on the line and make bleeding process. After that go to scalding 
machine or use knife manually and go to the evisceration step. Next, 
separate offal should have done and wash the carcass. Following by 
cutting the carcass and kept pork into chilling room or waited for 
sellers to pick up carcasses. This technique are separated between 
dirty and clean zone. From our study, one slaughterhouse from 
municipality did the first technique and other four slaughterhouses did 
the second technique but some steps were different techniques. 
3.1)  Regulation/development plan in slaughterhouse 
All of slaughterhouses got standard slaughterhouse certificate 
from veterinary sector, Department of Livestock Development 
but only three slaughterhouses has still passed and followed the 
slaughtering criteria. The main criteria mentioned that the 
carcass should not touch on the floor along the process. Two out 
of five slaughterhouses have still touched on the floor even they 
told that they have always cleaned floor several times. The 
regulation should be followed and made safety for consumers. 
Developing plan should be described as follow; 
i) One interviewee said that they wanted to improve 
slaughterhouse and followed standard that provided by DLD but 
the main reason was not enough budget to invest in building and 
equipment. 
ii) One interviewee said that they wanted to improve 
slaughterhouse by bought scalding machine and prepared 
chilling room in case of increase consumption of pork.  
iii) Because of one slaughterhouse (first technique) could not 
change or improve their structure. Therefore, this slaughterhouse 
will plan to stop the slaughtering process and replaced by 
making new cattle slaughterhouse.  
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3.2)  Responsibility related with reduction of cross contamination 




Uniform mask cap boot Gloves Remarks 
1       Workers should 
prepare by 
themselves 
2       Remind workers 
for washing 
hands with soap 
before and after 
work or go to 
toilet. 
3       Remind workers 
for washing 
hands with soap 
4       Conventional 
technique 
5       Remind workers 
for washing 
hands with soap 
3.3)  Health check up 
Three out of slaughterhouse managers said that they had 
program for health check in the hospital one time per year but 
for other two slaughterhouse managers said that they did not 
have this program for slaughterhouse workers. 
3.4)  Training program on food safety and slaughtering process 
Three interviewees mentioned that veterinary staff from DLD 
have training program that related to knowledge about food 
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safety and slaughtering process. Some interviewee said that they 
organized workers to learn from sight-seeing with other workers 
experience. Sometimes, private company attended course that 
related with cutting meat and processed food. Moreover, public 
health staff attended course about “occupational safety” that 
included zoonosis and hand hygiene. The frequency of training 
was 1 time a year. 
3.5)  Meat inspection 
From this interview, two out of all slaughterhouses employed 
meat inspector. Other three slaughterhouses had no meat 
inspector because they did not have budget to employ meat 
inspector. According to the regulation, every slaughterhouse had 
to be a meat inspector. Hence, they appointed the veterinary 
staff in their area to be a meat inspector in that slaughterhouse 
but in real situation, the staff has never come and checked meat 
quality at slaughterhouse. From the meat inspection report, 
Mostly lesion were abscess, parasites especially Taenia spp.  
4) Veterinary staffs 
Two districts veterinary staffs in each province were selected from 
Chiang Mai and Lamphun provinces. One provincial veterinary staff 
was selected from Chiang Mai and Lamphun provinces. 
4.1)  Responsibilities related to food safety 
All of 6 interviewees said that their responsibilities were on 
farms, slaughterhouses and markets. Their main duties included: 
- Regularly follow and apply the regulation, direction or 
documentation of slaughterhouse standard. 
- Collect urine sample in farm to test beta agonist. 
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- Check at quarantine station (by veterinary officer at quarantine 
station) by consider documents from the animal health license 
origin to destination. 
- Some interviewees are meat inspector to check animal health 
at lairage and slaughter line for awareness disease that followed 
by Animal Epidemics Act B.E. 2001. 
- DLD make a project to be “cleaner cutting board project” and 
collaborate with public health staff in order to upgrade and 
develop the meat shop to be clean and make confidence for 
consumers. 
4.2)  Meat inspection 
All of 6 interviewees mentioned that “At domestic 
slaughterhouse level, most pigs were not under inspection at 
slaughterhouse. Even the regulation mentioned that “Every 
slaughterhouse have to have meat inspector. In case of have no 
meat inspector in slaughterhouse, it should inform veterinary 
officer in your area and veterinary officer should come and do 
meat inspection in slaughterhouse by position”. One of 
interviews also said that “The government still has difficulties to 
take care of that duty”. It is a gap of meat inspection. One 
veterinary staff also said that “the slaughterhouse managers 
should employ meat inspector to inspect for their 
slaughterhouses because of government staffs are not enough for 
take care slaughterhouses that are too much when compare with 
meat inspectors in nowadays. One veterinary staff said that 
“DLD have meat inspector training program in June 2015. It can 
be add the number of meat inspectors and solve the problem in 
case of not enough meat inspectors because some 
slaughterhouses have meat inspectors (by their experiences) but 
they do not have certificate”. 
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4.3)  Collaboration on zoonosis outbreak 
Two interviewees emphasized the collaboration was under a 
task force team which involved with disease outbreak and 
investigation such as Streptococcosis outbreak that collaborate 
with public health staff to go to field, investigate the disease, 
summarize by meeting and public awareness. 
4.4)  Training program on food safety 
Make training programs about zoonosis and slaughtering 
process for related to stakeholders such as slaughterhouse 
workers, sellers, farmers. 
5)  Public health staffs 
Two public health staffs were selected from provincial public health 
officer and subdistrict administrative officer. 
5.1)  Responsibilities related to food safety 
- Regularly follow and apply the regulation, direction or 
documentation of food safety. 
- Require health certificate of workers, sellers related to food 
such as gloves, wash hand, mask, apron, health check, etc. 
- Check quality of pork at butcher shops 
- Observe, check other food centers, restaurant, food processing 
shops or plants to apply regulation, guideline on food safety. 
- Report and update within sector, district or provincial 
authorities. 
5.2)  Collaboration on foodborne outbreak 
One interviewee said that when have outbreak of disease. First, 
district officer should go to the field, investigate and collect 
samples to test in laboratory. In case of zoonotic diseases, they 
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contracted with district veterinary officer. If it is a severe 
outbreak, they will contract with public health officer.  
5.3)  Training program on food safety 
- Make training programs about zoonosis, personal safety to 
pork sellers, market managers and also students in schools. 
- Make a plan for meeting and training to slaughterhouse 
workers and pork sellers by cooperation between municipality, 
university and managers of slaughterhouses and markets. 
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CHAPTER 5 
Discussions and Conclusions 
5.1 Discussions 
5.1.1 Knowledge, attitudes and practices questionnaires 
1)  Demographic characteristics of respondents 
The large majority of slaughterhouse workers and sellers were male 
(84.37%) and female (74.51%) respectively. From this study reflected 
our personal observation that food handlers (include pork sellers) were 
manned by women. This findings were similar with other study that 
were conducted in Brazil (Hanashiro et al., 2005) and in Thailand 
(Cuprasitrut et al., 2011). Regarding to the level of education attained, 
most of slaughterhouse workers and pork sellers had completed 
primary school. It indicated that they were not well educated but they 
learnt from their experiences. It was similar studies in developing 
countries (Abdul-Mutalib et al., 2012, Baş et al., 2006) and even in 
developed countries (Angelillo et al., 2000; McIntyre et al., 2013). 
Therefore, it can be seen that respondents worked without specific 
education and also nearly 50% of pork sellers have never attended in 
course that related to food safety. Other studied were quite similar to 
those reported even lower levels of trained food handlers in Nigeria 
(Chukuezi, 2010) and Ghana (Omemu and Aderoju, 2008). 
2)  Knowledge of respondents 
The result shows the overall knowledge level of respondents related to 
food safety. Most of slaughterhouse workers and pork sellers 
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answered correctly in personal hygiene, cross contamination, 
temperature control. 
Foodborne illness was a part that both slaughterhouse workers and 
sellers got the lowest scores. There are many studies that their 
participants acquired more correct answers with the questions that are 
related to maintaining good hygiene (Abdullah Sani and Siow, 2014) 
and washing of hands (Haapala and Probart, 2004) thus, indicating 
good knowledge with respect to personal hygiene. Twenty-five 
percent of pork sellers knew that washing their hands with only water 
is enough and no need to use antiseptic or detergent. This is similar 
observation with study by Baş et al. (2006a) performed in Turkey, 
food handlers had limited knowledge that related to hand hygiene; 
food handlers agreed that hand washing with mild detergent was 
sufficient to prevent food contamination. 
On the other hand, nearly 40% of the pork sellers gave correct answer 
to the negatively formed question of “bacteria in meat can overgrowth 
at 4°C” but it conflicted with the stated that “Chilling process can kill 
any bacteria”. This indicated that they knew that low temperature in 
chilling process can kill any bacteria while they listened thoroughly on 
the given questions that show wrong answer in the former question.  
Furthermore, approximately 68.75% of slaughterhouse workers did 
not know the cause of foodborne disease. Some of them did not know 
bacteria. It has many factors such as they are hill tribe or Myanmar, 
some knew only word bacteria but they cannot explain what bacteria 
was. This indicated that it should make them to aware and concerned 
any diseases that related with zoonosis from pig. It did not protect 
only themselves but also can protect consumers. From this study, it 
showed that most of respondents lacked the knowledge regarding this 
particular matter. Previous research found that their respondents 
showed poor knowledge in matters related to food borne pathogens 
(Tokuç et al., 2009). Same results were acquired from a study by 
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(Ansari-Lari et al., 2010) which stated that more than half of their 
respondents did not know that Salmonella, Hepatitis A and B virus as 
well as Staphylococcus aureus caused food borne disease. Reinforcing 
the need to enhance food safety knowledge among food handlers 
which might be related to lack of training since half of the respondents 
(45.10%) have never attended any food safety training as 
demonstrated in Table 4.2. 
Previous research found that food safety training increased knowledge 
regarding food safety issues (Lynch et al., 2003). Training and 
education may be an effective tool to increase food safety knowledge 
and awareness of hygiene among food handlers and thus improve food 
safety practices (Gillespie et al., 2000). 
There is a need to have sufficient knowledge of food safety and be 
able to apply such knowledge during food preparation (Mortlock et 
al., 1999). Thus, transferring knowledge into areas of food handling 
practices is of priority concern and it is clear that much more have to 
be discovered about food handlers’ attitudes toward food safety issues 
as well as their potential to influence practices (Ko, 2013). 
Green et al. (2007), however, mentioned that training itself was not 
sufficient to ensure that handlers perform this procedure properly. 
Some knowledge did not necessarily results in the applied the correct 
techniques because of the workplace barriers (Clayton and Griffith, 
2004; Green et al., 2006) from the work staff, including inhibitory 
attitudes of supervisors and colleagues, time pressures and/or lack of 
staff, as well as structural factors, such as facilities and accessibility to 
supplies causing food handlers to prioritize other activities that they 
perceive as having more importance. 
Therefore, the training of food handlers should be carried out covering 
social, environmental and organizational factors, and with greater 
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focus on risk perception that may lead to unsafe practices (Coleman et 
al., 2000; Ehiri et al., 1997). 
3)  Attitudes of respondents 
Apart from the knowledge, attitude is also a crucial factor that may 
influence food safety behavior and practice, thus decrease the 
occurrence of foodborne diseases. Approximately 96.08% of pork 
sellers agreed that handling food safely was important part of their job 
responsibility. From this study, only 27.45% of pork sellers were also 
aware of the contamination caused by adornments such as watches, 
earrings and rings. According to Zanin et al. (2015), almost 51.5% 
were aware of danger of wearing adornments. Most of pork sellers 
agreed that using caps, masks, protective gloves and adequate clothing 
reduce the risk of food poisoning. This result was similar to the study 
by (Buccheri et al., 2010) where they have also found that more than 
90% of their respondents believed that the used of protective clothing, 
gloves and proper storage of food stuffs were vitally important in 
reducing food spoilage and health hazards to consumers. 
The statement of slaughterhouse workers with abrasion or cuts on 
fingers and hands should not be handling foods without gloves was 
approved by 75.00% in this study. Comparatively, Tokuç et al. (2009) 
found that almost all (93.2%) of their food staffs were aware of the 
danger in touching food with cut hands or fingers. But the most 
significant result was from Angelillo et al. (2001) who found that 99% 
of their food staffs did not touch food with cut hand or fingers. 
Approximately 78.43% of pork sellers and 37.51% of slaughterhouse 
workers in this study also went to work even they got sick. If they did 
not come to work, they cannot get money. This observation is in 
contrast to those reported by Codex Alimentarius Commision (2003) 
with the stated that “Sick food handlers who are known or suspected 
of having any diseases that might be transmitted by food are not 
allowed to work or deal with foods”. 
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4)  Practices of respondents 
Personal hygienic practices are extremely important to ensure that the 
food produced is safe for the consumer. In the present study, it was 
found that slaughterhouse workers have good hand hygiene. All of 
slaughterhouse workers always wash their hands with detergent before 
processing meat. This result is similar with pork sellers practices. 
According to the Codex Alimentarius Commision (2003), improper 
food handling was a major cause of food borne diseases and poor hand 
hygiene was an important risk factor in the occurrence of food 
contamination. Food handlers should always wash their hands at every 
stage of food production, particularly before handling foods, after 
eating, after touching contaminated materials, after using the 
washroom, etc. All of them remove the personal stuff such as watches, 
ring and jewelry that can contaminate foods while working. Similar 
results were demonstrated by Çakıroğlu and Uçar (2008), 84.2% 
indicated that they did not wear jewelry during food production. 
Abdul-Mutalib et al. (2012) showed high practice levels of general 
sanitation measures. Codex Alimentarius Commision (2003) stated 
that sick food handlers who are known or suspected of having any 
disease that might be transmitted by food are not allowed to work nor 
deal with foods. In our study, slaughterhouse workers (40.63%) and 
pork sellers (70.59%) handle foodstuffs when they sick. This 
percentage was very high that should consider contamination with 
food. It did not have rules to prohibit them to do their jobs when they 
got sick. 
5.1.2 Microbiological finding 
The microbiological parameters that have been used in slaughterhouses as 
indicators for determine hygienic performance of the process. A three-class 
system, classifying microbiological results from carcasses (for each animal 
species) into satisfactory, acceptable and unsatisfactory system. There is no 
proven correlation between indicator organisms and prevalence/levels of 
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pathogens. Therefore, the microbiological data, based on the indicators, 
should be interpreted only to assess general trends and make standard for 
acceptable in the result in case of  the levels of pathogens are lower than the 
levels of indicators and also decrease in the population of indicators 
suggests a similar reduction in the population of pathogens. From this 
present study, the microbiological parameters are total viable count (TVC), 
Enterobacteriaceaecount and E.coli and total coliform (Algino et al., 2009).  
In Thailand, there are two standards for pork samples and water samples. 
The pork standard is 5 x 105cfu/g for total viable count but it is no standard 
for Enterobacteriaceae count (ACFS, 2004). The water standard is no E.coli 
contamination and total coliform is less than 220 MPN/g (Ministry of 
Industry, 1999). Because of Thailand is no standard for carcass swab, hand 
washing and knife and cutting board swab, hence from this present study 
follow EU standard. According to regulation (EC) No 2073/2005 
(Commission Decision, 2005), it represented microbiological criteria for 
foodstuff. From my study, 3 criteria for pig carcasses as satisfactory, 
acceptable and unacceptable when the values are <4, 4-5, >5 log10cfu/cm
2 
(ISO-4833, 2003) and Enterobacteraceae count are <2, 2-3, >3 log10cfu/cm
2 
(ISO-21528-2, 2002). Knife and cutting board can follow commission 
decision (2001/471/EC), 2 criteria for testing of surfaces as acceptable and 
unacceptable when the values are 0-10, >10 /cm2 and Enterobacteraceae 
count are 0-1, >1 /cm2. For hand samples, do not have standard. However, 
these criteria can only be seen as baselines and establish reference data, and 
determine hygiene improvement plans (Pearce et al., 2006). 
At slaughterhouses, the mean values obtained for TVC and 
Enterobacteriaceae count on carcasses was within the acceptable range of 
EU standard (<4 log, <2 log respectively) but it was higher than the standard 
for TVC and Enterobacteriaceaecount in knives (>10/cm2, >1/cm2) and 
cutting boards (>10/cm2, >1/cm2). From this results, it had chance of 
contamination from equipment into the carcasses. 
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At markets, Results indicated a high mean value of microbial load obtained 
for TVC in pork (>5 log), knives (>10/cm2) and cutting boards (>10/cm2).  
It showed bacterial contamination of meat. In addition, it can be related to 
poor hygienic practices by food handlers (Okonko et al., 2009). 
5.1.3 Qualitative method combined with Quantitative method 
Our study applied an integrated approach in combining quantitative (KAP 
questionnaires) and qualitative (FGD and IDI) data collection, a method 
which has few studies in Thailand. The empirical evidence for food safety 
survey by relevant groups such as slaughterhouse workers, pork sellers to 
provide basic understanding of food hygiene to prevent cross contamination 
along pig production chain. Moreover, it is importance to consider 
behaviors, opinions that apparent for their practices. This combined 
approach used for logic of triangulation by the findings from one type of 
study can be checked against the findings from other types.  
1)  Personal hygiene 
From our questionnaires, slaughterhouse workers have knowledge 
about personal hygiene part. They knew that using protective 
equipment such as mask, apron, cap and gloves was one part of 
personal hygiene, at approximately 96.87%, 93.75%, 96.87% and 
93.75% respectively. They also agreed that using protective 
equipment was important in reducing risk of food contamination, at 
approximately 90.63%, 87.50%, 84.38% and 93.76% respectively. It 
is similar with focus group 1 stated that their slaughterhouse managers 
provided protective equipment such as apron, gloves, boots, cap and 
mask and all of them thought that it can prevent contamination from 
workers to pork. For focus group 2, all slaughterhouse workers 
mentioned the manager prepared apron, boots, and cap. Moreover, 
they mentioned that they did not wear mask because it was not 
convenience when they did their jobs. It is related with practice part in 
questionnaires study that showed only 30% of slaughterhouse workers 
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wore mask. They also said that it is not convenience in their jobs. 
Seventy percent of slaughterhouse workers said that they always wore 
apron because it can protect them from blood or content from pig 
carcasses. 
From in-depth interview result, 3 out of 5 slaughterhouse managers 
said that they prepared protective equipment for their workers. Other 2 
out of 5 slaughterhouse managers did not provide protective 
equipment. They said that because these slaughterhouses belongs to 
municipality, their responsibilities were preparing place for 
slaughtering, counting pigs, check health roughly and meat inspection. 
In case of equipment and price of pork, it depended on agreement 
between pork sellers and slaughterhouse workers. Slaughterhouse 
workers should prepare protective equipment by themselves and these 
slaughterhouses did not have internal rule to force slaughterhouse 
workers. 
2)  Hand hygiene 
Hand hygiene is considered as one of the most effective method of 
preventing foodborne diseases because many of those diseases are 
caused by microorganisms transmitted by the contaminated hands of 
food handlers (Ali et al., 2014; Guzewich and Ross, 1999; Todd et al., 
2007). From our questionnaires, ten percent of slaughterhouse workers 
misunderstood that washing hands with only water was clean enough 
and most of them (93%) also agreed that washing hands before 
handling meat reduced risk of food contamination. In practical, all of 
them said that they have always washed their hands before processing 
meat, used detergent to wash their hands and washed their hands after 
go to toilet. There are limitation of questionnaires study such as we 
cannot observe all of their practices when we interviewed, we did not 
know that their answers are really practiced. From focus group 
discussion, one interviewee said that hands can transmitted many 
diseases, so he has always washed their hands with soap after go to 
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toilet. Three out of interviewees washed their hands; interviewee 1 
had hand hygiene knowledge because he got training program from 
public health staffs. Interviewee 2 and 3 understood that washing 
hands made clean and reduced cross contamination of meat. 
Moreover, other 3 interviewees were against this opinion, they did not 
wash their hands after go to toilet. One interviewee mentioned that she 
did not know and nobody told her. Interviewee 1 mentioned that 
“Even all workers did not wash hands after go to toilet, but they have 
also worn gloves that can reduce cross contamination of meat”. 
Interviewee 2 told his idea that we should wash our hands because “It 
made our hands clean enough”. He also said that he thought by 
himself. 
From our questionnaires and focus group discussion, both have similar 
and different ideas. Half of slaughterhouse workers (from FGD) did 
not wash hands because they did not know because lacking of 
knowledge. Therefore, training program is one of techniques to 
improve their knowledge for their works. 
From in-depth interview result, 3 out of 5 slaughterhouse managers 
mentioned that they reminded workers to wash their hands with soap 
after go to toilet. It means they concerned hand hygiene technique. 
They also provide liquid soap for their slaughterhouse workers. 
3)  Pork borne disease 
From our questionnaires, more than 50% of slaughterhouse workers 
did not know or answer incorrect that diarrhea cannot transmit from 
people to other people. Nearly 70% misunderstood that foodborne 
illness can caused by bacteria only. From my observation, some 
people did not know what bacteria are. It is similar with focus group 
2. This group did not know the disease coming from pork and they 
mentioned that most men consumed raw minced pork. It was similar 
consumption habit with one consumer from in depth interview that he 
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also ate traditional raw food such as raw minced pork. He told that he 
has experience food poisoning one time after consumption raw 
minced pork but he still eat this food because it was delicious. 
From focus group 1, all slaughterhouse workers knew the disease can 
coming from consumption of pork but they did not know the cause of 
disease or type of pathogen. They thought that this is low risk because 
veterinary check healths of pig already, before go to slaughtering 
process, pork come to lairage and they check health and appearance 
also. If pig got sick, veterinary officer did not allow to process in 
slaughterhouse. From in depth interview result, one district veterinary 
officer said that veterinary officer have responsibilities from farm to 
market. At farm, they come to farm to collect urine to test beta-
agonist. Transportation during farm to slaughterhouse, farm owner 
with pig truck comes to veterinary officer to request license of 
documents in case of movement pig to other provinces. At check 
point, veterinary officer will check pig health roughly and then go to 
slaughterhouse. At slaughterhouse, meat inspector will check pig 
health at lairage and check in processing line again. At market, DLD 
has cutting board cleaning program. This program has standard and 
criteria for pork sellers in meat shop. After pork sellers pass standard, 
they will get cap, apron and certificate and guarantee the shop that 
clean and safe for consumers. 
5.2. Conclusions 
This study showed that there are variation between slaughterhouse workers and pork 
sellers in their knowledge, attitudes and practices. Both slaughterhouse workers and 
sellers have more knowledge about personal hygiene, cross contamination and time and 
temperature control. Although the number of total viable count and Enterobacteriaceae 
count of pig carcasses was in acceptable level of  Standard Regulation (EC) No 
2073/2005 (<4 log, <2 log respectively) but it was higher standard for total viable count 
and Enterobacteriaceae count in knives (>10/cm2, >1/cm2) and cutting boards 
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(>10/cm2, >1/cm2). It should be considered in equipment cleaning program in 
slaughterhouses. 
At markets, results indicated a high mean value of microbial load obtained for TVC in 
pork (>5 log), knives (>10/cm2) and cutting boards (>10/cm2). It showed bacterial 
contamination of meat. In addition, it can be related to poor hygienic practices by food 
handlers and cross contamination from equipment. Apart from slaughterhouses, it 
should be consider transportation and cleaning and management of processing meat in 
market.  
Therefore, in further study should include the microbiological indicator in the step of 
transportation. Apart from training programs should be provided, there is a need to 
better understanding about cross contamination problem in pork production chain and 
government should realize the real problem and cooperate with stakeholders to find the 
techniques or solve problems together.  
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APPENDIX A 
Questionnaire for slaughterhouse workers 
Part 1 Demographic characteristics 
1.1 Name………………………… 
1.2 Ages………years 
1.3 Sex       female              male 
1.4 Nationality……………….. 
1.5 Religion          Bhuddism              Islam              Christianity 
1.6 Educational level                       Non-education                  Vocational certificate 
             Primary school                 Associated’s Degree 
                                        Junior 2nd school     Undergraduated 
             High school               Graduated 
1.7 Responsibility at:            Stunning                     Washing carcass 
             Bleeding     Chilling 
             Scalding                           Cutting 
             Dehairing                         Chilling 
             Evisceration               Manager   
1.8 Type of staff         Permanent             Part-time 
1.9 Working experiences……………years 
1.10 Participation in food safety training or other training that related with their jobs 
                No               Yes (latest date)…………… (follow 1.11)  
1.11 Name of topic..................Organization……………Frequency ……………… .
x x 
x 





















Part 2 Knowledge of slaughterhouse workers 
No Knowledge Yes No Do not 
know 
A Personal hygiene    
1 Wearing gloves is one part of personal hygiene.    
2 Wearing apron is one part of personal hygiene.    
3 Wearing cap is one part of personal hygiene.    
4 Wearing mask is one part of personal hygiene.    
5 Washing hands regularly before work is one 
part of personal hygiene. 
   
6 Washing hands regularly after work is one part 
of personal hygiene. 
   
7 Washing hands regularly after hand 
contamination is one part of personal hygiene. 
   
8 Washing hands properly reduce risk of 
contamination. 
   
9 Washing hands with only water is not clean 
enough. 
   
10 Employees should avoid touching their hair 
after washing hands. 
   
11 Employees cannot wear adornments.    
12 Employees cannot have long nails and make 
coloring it. 
   
13 When employees have wound on hands, use 
plaster and not touch meat directly. 
   
B Cross-contamination    
1 Contamination is the transfer of harmful 
microorganisms to food from other foods or 
non food-contact surfaces. 




Part 2 Knowledge of slaughterhouse workers (continued) 
No Knowledge Yes No Do not 
know 
2 Use of gloves reduce the risk of transmitting 
infection to consumers. 
   
3 If gloves are broken, you need to change new 
one. 
   
4 Use hot water to clean equipment still decrease 
risk of contamination. 
   
5 Equipment such as cutting board can transfer 
diseases. 
   
6 Equipment such as knives can transfer diseases.    
7 Cleaning equipment after work can reduce 
cross contamination. 
   
8 Separate between dirty and clean zone.    
C Foodborne illness    
1 Diarrhea is a disease that people eat unclean 
food. 
   
2 Diarrhea can transmit from people to others.    
3 Food borne illness can cause by bacteria only.    
4 Employees have chance of getting disease from 
contact blood directly. 
   
D Time and temperature control    
1 Important factor to control growth of bacteria is 
time and temperature. 
   
2 Important factor to control growth of bacteria is 
temperature. 
   
3 Bacteria in meat cannot overgrowth at 4°C.    
4 Chilling process cannot kill any bacteria.    
5 Cooking can destroy bacteria.    
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Agree Neutral Disagree 
Strongly 
disagree 
1 Safe meat handling is 
an important part of 
my job responsibility. 
     
2 I will change my meat 
handling behavior 
when if know it is 
incorrect. 
     
3 I believe food safety 
knowledge will beneﬁt 
to my personal life. 
     
4 I believe food safety 
knowledge will beneﬁt 
to consumers. 
     
5 Producing safe food is 
more important than 
tasty food. 
     
6 I believe good personal 
hygiene can prevent 
foodborne illness. 
     
7 Washing hand before 
handling meat 
reduces risk of food 
poisoning. 
     
8 Worker should make 
sure their nails are 
short and clean. 








Agree Neutral Disagree 
Strongly 
disagree 
9 Workers with 
abrasion or cuts on 
ﬁngers and hands still 
can handling meat 
without gloves. 
     
10 I come to work even  
I get sick, fever or 
catch cold. 
     
11 Diarrhea does not 
affect in my job. 
     
12 Using mask is 
important in reducing 
risk of food 
contamination. 
     
13 Using apron is 
important in reducing 
risk of food  
contamination. 
     
14 Using cap is 
important in reducing 
risk of food 
contamination. 
     
15 Using gloves is 
important in reducing 
risk of food 
contamination. 
     
16 The use of 
adornments, such as  
earrings, rings and 
watches,  cannot 
cause food 
contamination. 
     
17 It is necessary to 
check temperature 
settings of chillers 
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Part 4 Practices of slaughterhouse workers 
No Questions Always Often Sometimes Rarely Never 
1 You wash your hands 
before processing 
meat. 
     
2 You use detergent to 
wash your hands. 
     
3 You keep your nails 
short and remove all 
adornments before  
starting activities. 
     
4 You handle food at 
work when you have 
diarrhea. 
     
5 You handle food at 
work when you have 
abrasions or cuts on 
your hands. . 
     
6 You wash your hands 
after go to toilet. 
     
7 You use mask at 
work daily. 
     
8 You use apron at 
work daily. 
     
9 You use cap at work 
daily. 
     
10 You use gloves at 
work daily. 
     
11 You take a physical 
examination every 
year. 
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APPENDIX B 
Questionnaire for pork sellers 
Part 1 Demographic characteristics 
1.1 Name………………………… 
1.2 Ages………years 
1.3 Sex       female              male 
1.4 Nationality……………….. 
1.5 Religion          Bhuddism              Islam              Christianity 
1.6 Educational level                       Non-education                  Vocational certificate 
             Primary school                 Associated’s Degree 
                                        Junior 2nd school     Undergraduated 
             High school               Graduated 
1.7 Type of staff            Owner              Employee 
1.8 Working experiences……………years 
1.9 Participation in food safety training or other training that related with their jobs 
                No               Yes (latest date)…………… (follow 1.10)  
1.10 Name of topic..................Organization…………… 
        Frequency of training…………. 


















Part 2 Knowledge of pork sellers 
No Knowledge Yes No Do not 
know 
A Personal hygiene    
1 Wearing gloves is one part of personal hygiene.    
2 Wearing apron is one part of personal hygiene.    
3 Wearing cap is one part of personal hygiene.    
4 Wearing mask is one part of personal hygiene.    
5 Washing hands regularly before work is one 
part of personal hygiene. 
   
6 Washing hands regularly after work is one part 
of personal hygiene. 
   
7 Washing hands regularly after hand 
contamination is one part of personal hygiene. 
   
8 Washing hands properly reduce risk of 
contamination. 
   
9 Washing hands with only water is not clean 
enough. 
   
10 It is necessary to always change hand towel.    
11 Employees should avoid touching their face, 
body after washing hands. 
   
12 Employees can wear adornments.    
13 Employees cannot have long nails and make 
coloring it. 
   
14 When employees have wound on hands, use 
plaster and not touch meat directly. 





Part 2 Knowledge of pork sellers (continued) 
No Knowledge Yes No Do not 
know 
B Cross-contamination    
1 Contamination is the transfer of harmful 
microorganisms to food from other foods or 
non food-contact surfaces. 
   
2 Use of gloves reduce the risk of transmitting 
infection to consumers. 
   
3 If gloves are broken, you need to change new 
one. 
   
4 Use hot water to clean equipment still decrease 
risk of contamination. 
   
5 Cutting board can transfer diseases.    
6 Knife can transfer diseases.    
7 Cleaning equipment after work can reduce 
cross contamination. 
   
8 Packaged meat is safer than unpackaged meat.    
9 It is not necessary to separate between meat 
and offal. 
   
C Foodborne illness    
1 Diarrhea is a disease that people eat unclean 
food. 
   
2 Diarrhea can transmit from people to others.    
3 Food borne illness can cause by bacteria only.    
4 Employees have chance of getting disease from 
contact blood directly. 




Part 2 Knowledge of pork sellers (continued) 
No Knowledge Yes No Do not 
know 
D Time and temperature control    
1 Important factor to control growth of bacteria is 
time and temperature. 
   
2 Important factor to control growth of bacteria is 
temperature. 
   
3 Bacteria in meat cannot overgrowth at 4°C.    
4 Chilling process cannot kill any bacteria.    
5 Cooking can destroy bacteria.    




Agree Neutral Disagree 
Strongly 
disagree 
1 Safe meat handling is 
an important part of 
my job responsibility. 
     
2 I will change my meat 
handling behavior 
when if know it is 
incorrect. 
     
3 I believe food safety 
knowledge will beneﬁt 
to my personal life. 
     
4 I believe food safety 
knowledge will beneﬁt 
to consumers. 
     
5 Producing safe food is 
more important than 
tasty food. 
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Part 3 Attitudes of pork sellers (continued) 
No Questions Strongly 
agree 
Agree Neutral Disagree 
Strongly 
disagree 
6 I believe good personal 
hygiene can prevent 
foodborne illness. 
     
7 Washing hand before 
handling meat reduces 
risk of food poisoning. 
     
8 Worker should make 
sure their nails are 
short and clean. 
     
9 Workers with 
abrasion or cuts on 
ﬁngers and hands still 
can handling meat 
without gloves. 
     
10 I come to work even  
I get sick, fever or 
catch cold. 
     
11 Diarrhea does not 
affect in my job. 
     
12 Using mask is 
important in reducing 
risk of food 
contamination. 
     
13 Using apron is 
important in reducing 
risk of food  
contamination. 
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Part 3 Attitudes of pork sellers (continued) 
No Questions Strongly 
agree 
Agree Neutral Disagree 
Strongly 
disagree 
14 Using cap is 
important in reducing 
risk of food 
contamination. 
     
15 Using gloves is 
important in reducing 
risk of food 
contamination. 
     
16 The use of 
adornments, such as  
earrings, rings and 
watches, cannot cause 
food contamination. 
     
17 Packaged meat is safer 
than unpackaged meat. 
     
18 Wood cutting board is 
easy to clean than 
plastic cutting board. 
     
Part 4 Practices of pork sellers 
No Questions Always Often Sometimes Rarely Never 
1 You wash your hands 
before processing meat. 
     
2 You use detergent to 
wash your hands. 
     
3 You keep your nails 
short and remove all 
adornments before  
starting activities. 
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Part 4 Practices of pork sellers 
No Questions Always Often Sometimes Rarely Never 
4 You handle food at 
work when you have 
diarrhea. 
     
5 You handle food at 
work when you have 
abrasions or cuts on 
your hands. . 
     
6 You wash your hands 
after go to toilet. 
     
7 You use mask at 
work daily. 
     
8 You use apron at 
work daily. 
     
9 You use cap at work 
daily. 
     
10 You use gloves at 
work daily. 
     
11 You take money and 
touch meat in the 
same hand. 
     
12 You use detergent to 
clean your equipments. 





Focus group discussion outline in slaughtherhouse 
1. Working experiences 
 Please explain your working experience  
 Responsibility 
 How long do you work in here? 
2. Training program 
 Have you ever trained about your job? If yes, which topic that you learned? 
 Which organization prepare for training? 
 How many times of training per year? 
 Would you require more training and if yes, by whom and on which topis? 
3 Meat supply 
 Please explain destination of meat (name of markets, kilogram/day). 
 What are the criteria meat vendors demand from you when buying carcasses? 
4. Food saety 
 Do you think that meat can cause diseases in humans? If yes, give examples 
(how transmitted, how to avoid)  
 Have you ever eat raw meat? And what do you think which clinical signs will 





5. Slaughter management/hygiene  
 Please explain the process in slaughterhouse. 
 Which process can contaminate the pathogens into the meat? And Why? 
 Which kind of personal hygiene that you concern to prevent cross contamination 
to the meat processing?  
6. Challenges 
 Do you have any problem for practice in your job? If yes, describe from your 
idea, How to solve the problem? Who should help you to solve the problem?  
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APPENDIX D 
In-depth Interview Outlines 
1. Slaughterhouse managers 
 General questions 
 Explain Slaughterhouse process  
 Do you separate between clean zone and dirty zone? 
  Explain rule, regulation or idea to develop slaughterhouse such as SOP for 
hygiene 
 How to reduce cross contamination such as provide disinfectant spray, soap, 
bathroom, wear clean uniform? 
 Health check up for workers? 
 Training program for workers that related with food hygiene, slaughterhouse 
process or GMP 
  Are there some organizations that make training program to your slaughterhouse? 
What is about the topic and frequency? 
  Meat inspection come from (government / hire)? 
  Do you have any report to detect lesion from carcass? What is the lesion? 
2. Veterinary officers 
 General questions 
 How many slaughterhouses in this area? 
 Explain structure of organization, responsibility that related with slaughterhouse 
 Explain policy and planning that related with food hygiene, slaughter process 




 What kind of disease that you check?  
 Do you have any report to detect lesion from carcass? What is the lesion? How 
to report? What is policy, control measure and coordinate with other organizations? 
3. Market managers 
 General questions  
 Explain your responsibilities? 
 Explain policy and planning of hygiene’ sellers 
 How to develop to be a standard market? 
 Do you have any organizations to test quality of pork samples or check cleanness 
of shop? 
 Do you understand in food safety/ cleanness/ cross-contamination or diseases 
from pork? 
4. Public Health Officer (Division of Public Health and Environment) 
 General questions 
 Explain structure of organization, responsibility that related with slaughterhouse or 
market 
 Explain policy and planning that related with food hygiene and relation with 
other organizations 
 Explain policy and planning to develop slaughter process and slaughterhouse 
 Explain policy about food safety 
5. Public Health Officer (Provincial Public Health Office) 
 General questions  
 Explain structure of organization, responsibility  that related with market 
 Explain policy about personal hygiene of sellers 
 Explain policy about food safety especially products from animals 
 Explain policy and planning to collect samples, reporting system when 




 General question 
 Criteria when buying pork? How?, When?, Where often buy, Why? 
 What is “less safe pork”?, Caused by? 
 Knowledge about zoonosis that come from pork, what are diseases? Caused by? 
How to transfer the disease? 
 Do you know or have experiences that got sick after consuming pork, If yes, 
what are the symptoms? Do they meet doctor or treat by themselves or did not 
treat anything? 
 Do you eat cooked pork or raw pork? Why? 
 Hygiene at home 
- How to preserve pork after buy from market? Where? What temperature 
do you keep pork? Do you separate between raw food with other foods? 
- Do you use the same or separate cutting board and knife with raw food and 
cooked food? 
- Do you like to cook and make meat medium or cooked food? 
 How do you know the technique that how to select meat from whom?  
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